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REPORT. 


TO  THE  RIGHT  HONOURABLE  THE  PRESIDENT  OF 
THE  LOCAL  GOVERNMENT  BOARD. 
Sib, 

I  HAYS  the  honour  to  submit  to  you,  for  presentation  to 
Parliament,  my  report  on  the  proceedings  of  the  Medical 
Department  of  the  Board  over  which  you  preside,  for  the  year 
ending  Lady  Day  1893. 

FoUowing  on  the  resignation  of  my  predecessor,  Sir  George 
Buchanan,  Mr.  W.  H.  Power  was  appointed  Assistant  Medical 
Officer,  and  he  was  succeeded  in  the  post  of  Second  Assistant 
Medical  Officer  by  Dr.  H.  Franklin  Parsons.  These  changes 
gave  rise  to  a  vacancy  in  the  Medical  Inspectorate,  which  was 
fiUed  by  the  appointment,  in  August  1892,  of  Dr.  H.  Timbrell 
Bulstrode. 

The  year  on  which  I  have  to  report  was  an  eventful  one  in 
the  annals  of  public  health  in  this  country;  and,  under  cir- 
cumstances to  which  I  shall  refer  later  on,  it  was  deemed 
necessary  to  add  materially  to  the  working  strength  of  the 
Department  by  appointing  two  additional  permanent  Medical 
Inspec^rs,  namely,  Mr.  Arnold  Royle,  C.B.,  and  Dr.  Richard 
James  Reece ;  and  four  temporary  Medical  Inspectors,  namely, 
Mr.  Evan  Evans,  Dr.  Thomas  Home,  Dr.  Samuel  W.  Wheaton, 
and  Dr.  H.  Maclean  Wilson.  These  several  Inspectors  joined 
the  Department  early  in  1893. 

In  accordance  with  custom,  I  now  proceed  to  give  some 
account  of  the  work  carried  out  by  the  Department,  in  the 
direction  of  promoting  public  health,  both  as  regards  its 
administrative  duties  and  the  scientific  investigations  with 
which  it  is  entrusted. 


Hbdical 

OmCBB'8 

Rbpobt. 


L— ADMINISTRATIVE  RELATIONS  OF  THE 
MEDICAL  DEPARTMENT. 

1.  Vaccination  and  Pubuc  Vaccination. 

From  the  returns  made  by  Vaccination  Officers  (Appendix  A.,  Vaccikatiok. 
No.  1.)  it  appears  that  of  children  whose  births  were  registered 
in  England  and  Wales  during  the  year  1890,  there  remained 
11  •  3  per  cent  not  finally  accounted  for  as  regards  vaccination, 
the  per-centage  for  the  Metropolis  being  13 '9,  and  for  the 
provinces  10*9.  These  figures  indicate  a  larger  amount  of 
default   in   regard   of  vaccination   than  any   which   has    been 


Digitized  by 


Google 


Mroicix  recorded  since  the  passing  of  the  Vaccination  Act,  1871.  In 
toJoRT.*  the  Metropolis  the  per-centage  of  births  unaccounted  for  has 
during  the  ten  years  1881-90  risen  almost  continuously  frona 
5  •  7  to  13*9;  and  in  the  provinces  there  has,  during  the  same 
period,  been  an  altogether  unbroken  rise  from  4*3  to  10 '9. 
A  marked  incre:)se  in  these  rates  took  place  as  regards  children 
whose  births  were  registered  during  the  year  1888,  and  whose 
vaccination  became  due,  at  the  latest,  during  1889.  In  the 
Metropolis  the  amount  of  default  indicated  is  now  nearly  two 
and  a  half  times  as  great,  and  in  the  provinces  it  is  nearly  two 
and  a  quarter  times  as  great  as  it  was  ten  years  ago.  The 
figures  are  very  significant ;  aflbrding  as  they  do  an  indication 
of  a  steadily  growing  increase  in  the  younger  population  of 
persons  who  are  altogether  without  protection  against  small-pox. 
coicSwaioir  ^^^  Royal  Commission  on  Vaccination  appointed  in  May  1889 
continued  to  take  evidence  on  the  general  subject  of  their 
inquiry  throughout  the  year  1892-93.  but  at  the  close  of  1893 
they  concluded  that  portion  of  their  labours. 
^^^^uc  ^'  During  the  year  1892,  243  Unions  were  inspected  with  refer- 
VAccnTATioiT.  ence  to  action  taken  under  the  Vaccination  Acts.  This  work 
involved  personal  inquiry  by  Medical  Inspectors  in  1,247  Vacci- 
nation Districts,  and  of  the  Public  Vaccinators  whose  work 
then  came  under  investigation  855  were  recommended  for 
award.  The  detailed  statistics  as  to  this  work  are  contained 
in  Appendix  A.,  No.  2. 
^ACCTHT?'  '^^  sources  whence  the  vaccine  Ijrmph,  issued  by  the  National 
BsTABLisHMBHT.  Vacciuc Establishment,  is  derived,  are  shown  in  Appendix  A,No.  3; 
from  which  it  will  also  be  seen  that  in  answer  to  4,514  applica- 
tions for  humanised  lymph,  6,562  capillary  tubes  and  338  charged 
ivory  points  were  sent  out;  and  that  12,056  points  and  65 
capillary  tubes  of  calf-lymph  were  issued  in  response  to  2,992 
requests  for  this  class  of  lymph. 

Dr.  Cory  in  reporting  on  the  operations  of  the  Animal  Vaccine 
Station  (Appendix  A.,  No.  4)  states  that  7,616  primary  vaccinations 
and  688  re-vaccinations  were  performed  during  the  year  1892-93. 
Of  the  7,616  cases  of  primary  vaccination,  7,520  returned  for 
inspection :  and  in  7,482  of  this  latter  number,  vaccination  was 
found  to  have  been  successful  at  the  first  attempt.  In  the 
remaining  38,  success  was  attained  at  a  second  operation.  In  the 
case  of  the  primary  vaccinations,  all  of  which  were  effected  by 
means  of  five  separate  insertions,  the  insertion-success,  in  the 
hands  of  the  several  operators  varied  from  90  *  8  to  96  •  7 ;  the 
per-centage  of  insertion-success,  taken  as  a  whole,  being  96  •  1. 


2.  Other  Administrative  Business  of  the  Medical 
Departbient. 

ooirfiRKrcia        As  during  previous  years,  a  considerable  number  of  conferences 
iitquibiwl'     have  been  held  at  the  office   between  the  Board's  OflScers  and 
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representatives  of  local  bodies  with  respect  to  a  number  of  omSt'a 
subjects,  especially  as  to  proposals  relating  to  the  provision  of  Eipobt. 
hospitals  for  infectious  diseases,  and  the  preparation  of  codes  of 
local  byelawa  These  conferences,  which  are  increasing  in  number, 
are  evidently  valued  by  the  local  authorities  concerned ;  and  the 
representatives  of  these  bodies  do  not  fail,  in  most  instances,  to 
express  their  appreciation  of  the  assistance  thus  afforded  to  them 
by  the  Board.  In  18  instances  Medical  Inspectors  took  part  in 
local  inquiries  or  conferences  relating  to  similar  matters. 

Other  local  inquiries  undertaken  by  Medical  Inspectors  had 
concern  with  17  sanitary  districts,  These  have  usually  involved 
detailed  investigation  either  into  some  local  prevalence  of  disease 
or  into  the  sanitary  circumstances  and  administration  of  the 
districts  in  question.  A  summary  of  this  work  will  be  found  in 
Appendix  A.,  No.  5. 

But  some  of  these  inquiries  call  for  further  comment,  and  this  ^55^^^** 
especially  in  view  of  the  widespread  prevalence  of  Asiatic  Cholera        wat«b 
on  the  continent  of  Europe,  and  stiU  more  by  reason  of  the  fact        ^^"w- 
that  this  disease  reached  our  shores  during  the  autumn  of  1892. 
I  refer  more  particularly  to  those  investigations  into  epidemic 
prevalences  of  enteric  fever   in  which  it  was  shown  that  the 
outbreaks  of  that  disease  were  associated  with  the  use  of  public 
water-supplies  that  were  liable  to  contamination  by  specific  filth. 

In  the  report  which  I  had  the  honour  of  presenting  last  year  t")j>^«Tee8 
on  behalf  of  my  predecessor  in  office,  I  referred  to  the  impending  *  '' 
issue,  in  folio  form,  of  a  report  by  Dr.  Barry  on  two  outbursts 
of  enteric  fever,  one  in  the  autumn  of  1890  and  the  other  in  the 
early  part  of  1891,  affecting  certain  populations  living  in  the 
valley  of  the  Tees.  That  report,*  has  since  been  issued.  It 
relates  in  detail  the  circumstances  of  the  two  epidemics;  it 
shows  that  the  special  incidence  of  the  disease  in  both  outbursts 
admitted  of  one  explanation  only ;  and  that  this  explanation  lay  in 
the  use  of  the  water  pumped  by  two  public  bodies  from  the  River 
Tees,  a  river  which  was  found  to  be  liable  both  habitually,  and 
much  more  so  at  flood-times,  to  fouling  by  human  excreta  and  by 
other  filth.  In  submitting  that  report  to  you  I  pointed  out  that, 
"  Seldom,  if  ever,  has  a  case  of  the  fouling  of  water  intended  for 
**  human  consumption,  so  gross  and  so  persistently  maintained, 
"  come  within  the  cognizance  of  the  Medical  Department,  and 
'*  seldom  if  ever  has  the  proof  of  the  relation  of  the  use  of  water 
'*  so  befouled  to  wholesale  occurrence  of  enteric  fever  been  more 
"  obvious  and  patent."  The  full  text  of  my  Introduction  to 
Dr.  Barry's  report  is  reproduced  in  Appendix  A.,  No.  6. 

In  my  previous  report  I  also  reterred  briefly  te  the  occurrence  i*J_**2°*^Si 
of  simultaneous  outbreaks  of  enteric  fever  and  of  "  fever "  of  bourhood?* 
less  definite  sort  in  Kotherham  and  two  adjacent  districts,  as  to 

^  Sapplement  in  continnation  of  the  Report  of  the  Medical  Officer  of  the  Local 
OoTerament  Board  for  1891.    Enteric  Feyer  in  the  Teet  Valley.    (C.-7054)  1898. 


Digitized  by  VjOOQ IC 


Zll 

MEDICAL      which  Dr.  Theodore  Thomson  had  recently  made  inquiry.     His 
"^toPOBi!      completed  report  is  now  submitted  in  Appendix  A.,  No.  7.     From 
—         that  report  it  will  be  seen  that  the  outbreak  of  enteric  fever 
which  had  occurred  in  the  autumn  of  1891  attacked  at  one  and 
the  same  time  the  towns  'of  {Rotherham  and  Rawmarsh,  and  a 
limited  portion  of  Qreasbrough,  three  sanitary  districts  grouped 
together  in  the  southern  part  of  Yorkshire ;  and  that  after  failing 
to  find  any  satisfactory  explanation  of  the  fever  in  some  other 
way  or  ways,  Dr.  Thomson  came  to  the  conclusion  that  the  water 
supply  belonging  to  the  Botherham  Corporation,  and  which  was 
dis^buted  through  Botherham  and  Rawmarsh,  as  also  to  a 
limited  part  of  Greasbrough,  was  the  cause  of  the  outbreak. 
And  it  became  possible  to  differentiate  in  important  measure 
between  the  two  main  sections  of  this  water  supply — the  high- 
level  service    and    the  low-level  service — suspicion   attaching 
especially  to  the  high-level  service.     The  rate  of  attack  was 
more  than  four  times  as  great  on  persons  living,  whether  in  one 
or  other  town,  in  the  high-level  area  as  compared  with  the  low-" 
level  area,  and  the  only  enteric  fever  known  te  have  occurred  in 
Qreasbrough  in  1891  appeared  in  that  part  supplied  with  high- 
level   water.     And  when  a  somewhat  persistently  mainteined 
excess  of  enteric  fever  in  Botherham  and  Bawmarsh  during  the 
nine  antecedent  years  of  the  decennium  1882-91  came  te  be 
examined.  Dr.  Thomson  found  that  there  was  strong  presumption 
that  the  Botherham  high-level  service  had  for  a  long  time  been 
an  important  f acter  in  the  production  of  an  excess  of  fever,  which 
had  at  times  reached   epidemic    proportions   in  these    places. 
This  high-level  water   is   derived    from    a  gathering  ground 
comprising  2,200  acres,  and   from   two   springs.     The  greater 
part  of  the  gathering  ground  is   cultivated,  and   much  of  it 
was  found  to  be   covered,  down  to   the   very  margin   of   the 
streams  threading  their  way  to  the  reservoir,  with  manure  in 
which  human  excreta  were  detected.     The  sewage  of  villages 
lying  within  the  area  of  the  gathering  ground  wns  another  source 
of  pollution.     One  of  the  springs,  the  Wellgate  Spring,  which 
provided  about  one-quarter  of  the  totel  supply  available,  and 
which  is  still  resorted  to  at  times,  has  again  and  again  come 
under  condemnation  by  the  chemist,  and  on  one  comparatively 
recent  occasion  the  results  of  analysis  of  this  water  were  steted 
to  point  to  "pollution  by   urine,  cesspool  drainage,  or  similar 
"  impurity."     The  low-level  service,  which  is  derived  from  a 
separate  gathering  ground,  was  not  so  clearly  identified  with 
the  dissemination  of  enteric  fever ;  but  it  is  also  open  to  grave 
risk   of  pollution.      Speaking   of  the  two  gathering  grounds 
together,  Dr.  Thomson  says : — "  Both  •  •  ♦  contain  a  great  deal 
"  of  cultivated  land  which  is  manured  not  only  with  farm  yard 
"  but  also  with  j»rivy  midden  refuse."     The  statement,  applying 
as  it  does  to  a  town  which  habitually  has  enteric  fever,  suftices  to 
indicate  a  very  obvious  source  tending  to  specific  pollution  of 
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the  water-supply.    Towaxds  the  close  of  1893  this  water  service       budioix 
remained  practically  unaltered.*  ^^^t! 

Another  outbreak  of  enteric  fever  having  spedal  significance  /^j  ^^  kIb^m 
is  one  that  took  place  in  King's  Lynn,  and  in  a  suburb  of  that  ^^^^ 
town  called  Qaywood.  The  occurrence  has  been  reported  on 
by  Dr.  Bruce  Low  (Appendix  A.,  No.  8).  The  disease,  which 
was  by  no  means  a  new  one  for  King's  Lynn,  was  definitely 
recognised  early  in  March  1892;  during  the  whole  of  that 
month  it  assumed  the  proportions  of  an  outbreak,  and  it  only 
subsided  towards  the  middle  of  June.  This  outbreak  is  the  more 
interesting  because  it  was  preceded  by  a  widespread  and  severe 
prevalence  of  diarrhoea,  which  commenced  during  the  last  days 
of  February,  and  became  gradually  merged  into  the  definite  enteric 
fever  outbreak  of  March.  Some  of  the  later  cases  of  "  diarrhoea  " 
were,  indeed,  found  to  be  indistinguishable  from  enteric  fever, 
and  for  the  purposes  of  Dr.  Low's  report  the  two  diseases  were 
grouped  together ;  the  result  being  that,  including  several 
montiis  towards  the  close  of  1891  during  which  occasional 
attacks  had  occurred,  there  were  between  September  1891  and 
June  1892,  and  excluding  numerous  slight  diarrhoaal  attacks, 
226  cases  of  severe  diarrhoea  or  of  fever  in  123  houses  in 
Eling's  Lynn  and  in  Qaywood ;  16  of  the  attacks  terminating 
fatally.  Of  the  226  attacks  which  could  be  learned  of  at  the 
date  of  the  enquiry,  135  were  recognised  as  enteric  fever,  but 
this  number  cannot  be  regarded  as  representing  the  full  extent 
of  the  fever  epidemic.  Both  diseases  were  looked  upon  by 
Dr.  Low  as  owing  their  dissemination  to  the  same  local  circum- 
stances, and  these  were  found,  after  caieful  investigation,  to 
be  definitely  related  to  the  public  water  service. 

This  water  is  derived  i'rom  the  River  Qaywood,  which  is 
formed  by  certain  chalk  springs  arising  in  and  around  the 
\dllage  of  Qrimstone,  some  six  miles  above  the  intake  which 
lies  within  the  borough  boundary.  The  water  is  pumped  to 
a  tower  and  it  is  thence  delivered  by  gravitation  to  King's 
Lynn  and  to  a  considerable  part  of  the  village  of  Qaywood. 
Two  of  the  springs  in  question  rise  directly  from  beneath 
Qrimstone  Churchyard;  the  river,  in  its  course  to  King's 
Lynn,  receives  slop-water,  the  soakage  from  privy  pits  and 
refuse  heaps,  the  overflow  from  cesspools,  the  contents  of  drains 
leading  from  water-closets  and  from  other  sources  of  filth ; 
and  nearer  the   town,  gardens   manured  with  the  contents  of 

^  In  October  1893  the  town  council  of  Rotherham  sabmitted  to  Dr.  Klein,  F.R.S., 
for  bacteriological  examination,  a  sample  of  water  from  the  Wellgate  spring,  which 
had  copue  under  such  strong  condemnation  in  Dr.  Theodore  Thomson's  report  issued 
tn  August  189S.  HaTiog  giren  the  results  of  his  inrestigations.  Dr.  Klein  further 
reported  **  that  the  water  is  most  probably  strongly  polluted  with  ezcremental 
"  matter."  No  official  information  has  reached  the  Board  as  to  the  attitude  of  the 
Health  Authority  on  receipt  of  tbb  further  proof  of  the  pollution  to  ^hich  their 
water*ffupplj  is  subjected.  But,  according  to  the  local  press,  they  do  appear  at  last 
to  hare  apprehended  the  dangerous  character  of  the  water,  for  some  public  notice 
is  stated  to  haYC  been  issued  cautioning  the  inhabitants  to  boil  and  filter  all  water 
intended  to  be  used  for  drinking  purposes. 

The  question  as  to  the  best  means  of  ridding  both  of  the  gathering  grounds  ftt>m 
the  risk  of  pollution  by  sewage  is  also  now  under  consideration. 


Digitized  by  VjOOQ IC 


XIV 

Mbdicii.  privy-pits  and  material  from  the  town  "  tip  "  abut  upon  the 
^oLt*  stream.  "  From  what  has  been  stated/'  says  Dr.  Low,  "  it  is 
—  "  evident  that  the  water  in  the  Gaywood  river  has  multifarious 
"  opportunities  of  becoming  polluted  by  human  excrement."  And, 
as  might  have  been  anticipated,  the  town  supply  at  times  gave 
obvious  indications  of  the  filth  it  contained.  The  use  of  such 
a  water  might  well,  at  any  moment,  give  rise  to  illness.  But 
facts  were  elicited  which  went  to  show  how,  antecedent  to  the 
outbreak  under  consideration,  the  storage  of  the  discharges  of 
enteric- fever  patients  on  land  sloping  to  the  river  bank,  and  the 
occurrence  first  of  frast  and  then  of  heavy  rainfall  and  melting 
snow,  afforded  conditions  favourable  to  the  introduction  of 
specific  filth  into  the  river  and  so  into  the  Lynn  water-supply. 
One  notable  opportunity  of  this  sort  extended  over  several 
days  from  February  14th  onwards,  and  it  was  followed  in  the 
month  of  March  by  the  invasion  of  39  houses  in  Lynn  and  Gay- 
wood,  by  enteric  fever.  For  some  nine  years  at  least  it  had 
been  matter  of  public  knowledge  that  this  water  was  contami- 
nated with  sewage.*  But  as  at  Rotherham  so  also  in  King's  Lynn 
the  population  were  still  receiving  a  befouled  water-supply  late 
into  the  year  1893.t 

Such  pollutions  of  public  water  services  cus  have  here  been 
referred  to  may  perhaps  be  regarded  by  some  as  quite  exceptional. 
In  certain  respects  this  may  be  so ;  but  the  experience  of  the 
Medical  Department  is  to  the  effect  that  risk  to  public  water- 
supplies  of  specific  pollution  is  by  no  means  uncommon,  and  that 
danger  of  this  sort  is  far  less  appreciated  by  the  public  and  by 
the  local  purveyora  of  water  than  is  creditable  to  those  concerned. 
It  might  be  deemed  incredible  that  so  late  as  the  year  to  which 
this  report  relates  a  Sanitary  Authority  deriving  their  water  from 
the  surface  drainage  of  cultivated  lands  should  have  been 
found  capable  of  handing  over  in  wholesale  quantity  the  contents 
of  their  privies  and  their  ash-pits  to  one  of  the  cultivators  of 
these  very  lands,  for  which  the  filth  and  refuse  served  the 
purposes  of  manure.  And  yet  this  was  the  practice  of  the 
Local  Board  of  Health  of  Ashton-in-Makerfield.  On  the  occasion 
of  a  visit  to  Ashton  during  the  European  cholera  prevalence  of 
1884-86,  one  of  the  Board's  Medical  Inspectors  pointed  out  to 
this  Authority  the  danger  which  they  were  incurring  by  the  use 
of  "  night-soil  on  the  gathering  grounds  "  of  their  water-supply ; 
and  question  then  arose  locally  as  to  their  power  to  prevent  the 
practice.  But  in  1892,  when  the  causes  of  a  prevalence  of 
enteric  fever  in  the  district  were  under  discussion,  it  was  ascer- 
tained not  only  that  the  practice  still  obtained,  but  thiat  the 

•  Presidential  Address  for  1888  to  the  Norwich  Geological  Societj,  bj 
W.  Whitaker,  Esq.,  F.R.S.,  of  Her  Majesty's  Geological  Suryey. 

t  The  town  council  of  King's  Lynn,  after  meeting  with  a  good  deal  of  opposition 
from  a  considerable  section  ot  the  ratepayers,  decided  by  resolution  of  the  9th  of 
NoTcmber  1893,  to  apply  to  the  Local  GoYemment  Board  for  a  Provisional  Order, 
to  be  confirmed  by  Parliament,  **  To  repeal  or  alter  and  amend  the  existing  Water* 
"  works  Acts,  and  enable  the  Corporation  to  improve  the  water  supply  of  the  town." 
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Health  Authority  were  then  actually  making  a  present  of  this      ^JSnf  s 
filth  to  the  cultivator  of  the  land.  bbpqbt. 

It  is  no  part  of  my  duty  to  appraise  the  responsibility 
attaching  respectively  to  electors  or  elected  for  action  such  as 
has  been  referred  to  in  the  several  sanitary  districts  concerned. 
But  it  is  certain  that  in  the  instances  related  no  plea,  not  even 
that  of  ignorance^  can  be  raised  either  in  extenuation  of  a 
recklessness  that  courts  disaster,  or  in  mitigation  of  censure  for 
the  consequences  which  sooner  or  later  must  ensue. 

A  third  report  which  is  reproduced  in  this  volume  (Appendix  A., 
No.  9)  embodies  the  results  of  an  inquiry  by  Dr.  Copeman  as  to 
an  outbreak  of  typhus  fever  at  Wigan,  and  to  a  lesser  extent  in 
neighbouring  parts  of  Ince-in-Makerfield.  Co-incidentaJly  with 
the  improvements  which  have  now  for  many  years  been  in 
progress  as  regards  the  circumstances  of  the  housing  of  the  poor 
and  working  classes  in  our  towns  and  cities,  typhus  has  largely 
disappeared  from  our  records  of  disease  and  death.  Where  it 
still  retains  any  hold  upon  communities,  it  is,  as  it  ever  has 
been,  identified  with  that  form  of  filth  which  goes  hand  in  hand 
with  the  unwholesome  crowding  together  of  dirty,  and  often 
destitute  people  in  dirty  and  unwholesome  houses  in  over- 
crowded areas.  And  Wigan  forms  no  exception  to  the  rule. 
Typhus,  once  imported,  found  its  needed  means  for  spread  in  iJl- 
ventilated  and  overcrowded  "  slums  "  ;  in  Louses  "  conspicuous 
"  for  filth  and  squalor  "  with  attendant  vice ;  and  in  spots  where 
people  lived  over  heaps  of  decomposing  refuse  cast  into  aban- 
doned rooms  below  the  street  level.  And,  just  as  in  former  days 
•'  back-to-back  "  houses  stood  out  as  conspicuous  amongst  typhus 
haunts,  so  in  Wigan  the  district  mainly  affected  is  one  in  which 
this  vicious  system  of  building  has  largely  prevailed.  Under 
these  circumstances  a  single  case  was  speedily  followed  by  11 
others  in  the  same  house,  and  by  80  attacks  in  all  between 
August  1891  and  March  1892.  The  number  is  small  in  view  of 
the  local  conditions  which  prevailed,  and  which  lead  Dr.  Copeman 
to  express  surprise  that  the  people  in  the  particular  portion  of 
the  town  invaded  should  ever  be  long  free  from  illness  of  the 
zymotic  type.  But,  happily,  Wigan  had  provided  for  itself  a 
well-appointed  isolation-hospital,  which  when  brought  into  use 
served  at  once  to  check  that  rapid  extension  of  the  disease  with 
which  the  onset  of  the  outbreak  was  marked. 

But  with  the  disappearance  of  typhus  from  our  midst,  there 
have  also  largely  disappeared  the  means  necessary  to  its  early 
identification.  And  at  Wigan,  as  in  other  places,  the  commence- 
ments of  typhus  passed  unrecognised.  Hence  Dr.  Copeman  has 
entered,  in  somewhat  unusual  detail,  into  the  clinical  aspects  of 
the  outbreak.  This  portion  of  his  report  can  only  be  appreciated 
by  careful  study  of  the  materials  he  has  compiled ;  but  this  is 
probably  the  portion  which  gives  greatest  interest  to  the  record 
of  his  inquiry. 

In  one  instance  inquiry  was  undertaken  by  the  Board  on  the  Complaiiit  bt 
receipt  of  a  representation  by  the  Staffordshire  County  Council      covim. 
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to  the  effect  that  the  provisions  of  the  Public  Health  Acts  were 
not  being  properly  put  into  force.  The  district  was  the  Urban 
Sanitary  District  of  Brownhills^  with  the  Authority  for  which 
the  Board  were  already  in  correspondence,  owing  to  the  un- 
satisfactory conditions  an  to  water-supply^  sewerage,  and  removal 
of  refuse,  which  had  been  disclosed  in  the  annual  reports  received 
from  the  local  sanitary  officers.  Mr.  T.  W.  Thompson's  Ileport 
(Appendix  A.,  No.  10)  shows  that  in  these  several  matters 
there  had  been  grave  neglect,  that  there  was  habitual  laxity  in 
the  sanitary  administration  of  the  district,  extending  even  to  the 
failure  on  the  part  of  the  Authority  to  enforce  the  provisions  of 
their  own  local  byelaws ;  and  that  generally  the  Authority  had 
been  "  but  little  mindful  of  their  responsibilities  in  tiie  matter 
"  of  safeguarding  the  health  of  the  inhabitants  of  their  district." 
Since  the  issue  of  this  Ileport  the  Board  have  learnt,  as  the 
result  of  a  further  visit  to  the  district,  that  some  preliminary 
action  has  been  taken  with  reference  to  the  extension  of  the 
water-mains ;  that  comprehensive  measures  of  sewerage  are  in 
prospect ;  that  some  improvement  in  the  matter  of  scavenging 
has  been  inaugurated ;  that  the  Infectious  Disease  (Notificaticm) 
Act,  1889,  has  been  adopted ;  that  a  site  for  the  purposes  of  a 
hospital  for  infectious  diseases  has  been  acquired ;  and  that, 
generally,  a  distinct  advance  has  been  made  in  the  sanitary 
administration  of  the  district. 

In  January  1888,  Dr.  John  Tatham,  then  Medical  Officer  of 
Health  for  the  Borough  of  Salford,  commenced  a  compilation  of 
the  weekly  returns  of  cases  of  infectious  diseases  which  were 
notified  to  himself  and  to  his  colleagues  in  some  30  large 
urban  districts,  and  a  copy  of  the  resulting  tabulation  was  sent 
to  the  health  officer  of  each  contributing  sanitary  district,  as  also 
to  the  Boai'd's  Medical  Officer.  The  number  of  towns  included 
in  this  summary  of  returns  steadily  increased,  and  its  compila- 
tion soon  came  to  involve  considerable  labour  on  the  part  of 
Dr.  Tatham.  Hence,  early  in  1889,  the  Board  undertook,  at 
his  suggestion,  supported  as  this  was  by  the  formal  request  of 
a  large  number  of  the  health  officers  and  sanitary  authorities 
concerned,  to  perform  the  necessary  weekly  tabulation,  and  to 
issue  a  copy  of  the  results  to  the  medical  officer  of  health  of  each 
of  the  districts  in  respect  of  which  the  return  was  supplied. 

Weekly  returns  are  now  received  by  the  Board  from  122 
urban  districts,  including  the  metropolis,  giving  certain  of  the 
details  embodied  in  the  certificates  of  notih'cation  of  the 
different  infectious  diseases  which  have  been  received  by  the 
several  authoritiea  The  Board's  weekly  summaries  of  these 
returns  are  not  intended  for  publication,  but  some  general 
account  of  them  has  for  several  years  past  been  issued  in  the 
Board's  Annual  Report.  In  the  case  of  81  of  these  districts, 
quarterly  returns  of  mortality  are  issued  by  the  Registrar 
General,  and  although  these  quarterly  returns  are  open  to 
subsequent  coiTection,  yet  I  have  thought  it  might  be  helpful 
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to  those  concerned  in  the  study  and  control  of  infectious 
diseases,  if  I  tabulated  for  the  towns  in  question  both  the 
notified  attacks  and  the  registered  deaths  from  the  several 
notifiable  diseases  for  each  quarter  of  the  year.  This  material 
for  the  year  1892  will  be  found  tabulated  in  Appendix  A., 
No.  11.  After  a  series  of  years  such  tabulations  may  come  to 
afford  some  useful  indications  as  to  the  proportion  of  fatal  to 
non-fatal  attacks,  and  as  to  the  relation  of  season  both  to  the 
occurrence  of  some  of  the  diseases  specified,  and  also  to  their 
fatality. 
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II.— CHOLERA  IN  EUROPE, 


The  invasion  of  Europe  by  cholera  in  1892  was  an  event  which 
largely  occupied  the  attention  of  the  Medical  Department  during 
the  year,  and  the  story  of  the  origin  and  progress  of  the  diffusion 
of  the  disease  is  set  out  in  a  report  by  Dr.  Barry  (Appendix  A.,* 
No.  12).     From  this  account,  which  deals  with  the    countries 
affected  in  the  order  of  the  date  of  their  attack,  it  will  be  seen 
that  cholera,  in  its  extension  westward,  had  three  centrea    The  first 
was  Paris,  in  the  outskirts  of  which  cholera  was  recognised  early 
in  April  1892.     The  disease  in  the  neighbourhood  of  the  French 
capital  may  probably  be  regarded  as  a  recrudesceuce  of  former 
cholera,  and  its   extension  took  place  down  the  valley  of  the 
Seine,  and  in  the  direction  of  Belgium.     The  second  centre  was 
Asiatic  Russia,  which  ujust  be  regarded  as  having  received  its 
infection  as  the  result  of  an  exceptional  epidemic  of  cholera  in 
British  India   during  1891 ;  this  being  followed  in  the  early 
months  of    1892   by   a   recrudescence    along   the  Indo-Afghan 
frontier.      The  disease   first  travelled   in  a  westerly   direction 
through  Afghanistan,  and  then  taking  a  north-western  course 
through  Persia,  reached  Russian  Turkestan,  through   which  it 
travelled  with  a  hitherto  unknown  rapidity,  following  the  new 
line  of  railway  from  Samarkand  to  Oozoun  Ada  on  the  eastern 
shore  of  the  Caspian.     Thence  it  followed  the  line  of  the  Caspian 
Sea  traffic,  reaching  Baku   on  the  west  and  the  mouth  of  the 
Volga   on   the   north.     By  means  of  a  rapid  extension  of  the 
Tusease  up  the  Volga  on  the  one  hand,  and  into  the  Caucasus  on 
the  other  hand,  the  disease   was  introduced  into  Europe,  and 
before  the  end  of  the  year  it  had  already  extended  to  all  but  six 
of  the  Governments  comprised  in  European  Russia.      The  third 
extension  westwards  was,  so  far  as  is  known,  not   concerned 
with   the   European  invasion   of  1892.      Cholera   prevailed   in 
Arabia  in  1890-91,  when  a  diffusion  took  place  along  several 
pilgrim   routes.      Early  in   the   summer  of   1892    the   disease 
was  conveyed  across  to  the  Somali  coast  of  Africa ;  and  later 
in  the  year  it  was  re-imported  thence  into  Arabia. 
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otoctb^s  ^^'  Barry  gives  a  detailed  account  of  the  extension  of  cholen» 
ftiPOET.  throuprh  the  various  provinces  both  of  European  and  Asiatic  Russia. 
CHOLBiu:  ^y  *^®  ^^^  ^^  ^^^2'  331,077  attacks  and  151,626  deaths  had 
(a.)  iH  EUB8IA.  been  recorded  in  European  Russia,  and  134,758  attacks  with 
69,423  deaths  in  the  Caucasus ;  the  areas  suffering  most  being, 
the  northern  Governments  of  the  Caucasus,  the  Don  Coasack 
region,  and  the  districts  riparian  to  the  Volga  The  Govern- 
ment of  Lublin  (Poland)  also  suffered  heavily.  In  point  of  date 
the  heaviest  incidence  of  the  epidemic  was  during  the  period 
between  ndd-July  and  the  end  of  the  first  week  of  September ;, 
but  the  disease  was  still  prevalent  in  parts  of  Russia  at  the  close 
of  the  year.  The  recordJs  from  Russia  in  Asia  showed  89,199 
attacks  and  46,841  deaths.  But,  as  regards  many  parts  of  the 
Russian  Empire,  it  has  to  be  noted  that  the  actual  statistics 
available  fail  to  indicate  the  true  extent  of  the  epidemic; 
accurate  records  being  at  times  quite  unprocurable  owing  to  riots 
and  other  causes.  The  story  of  Russian  cholera  includes  some 
remarkable  records  of  the  manner  in  which  water-ways  serving^ 
as  lines  of  human  traffic  served  also  as  carriers  of  cholera ;  it 
also  gives  details,  some  tragic  in  their  outcome,  which  emphasise 
anew  the  power  for  mischief  of  a  cholera  infected  water  wheu 
used  for  human  consumption. 

(5.)  iH  Tu«KBT      In  much  the  same  way  Dr.  Barry  traces  the  importation  into, 
IH  Asia.         ^^^  movements   of  cholera  within,  the  northern  provinces  of 
Turkey  in  Asia,  where  the  places  most  effected  were  Erzeroum 
and  Trebizond. 

(c.)  iH  Pbahcb.  The  first  recognised  attacks  of  cholera  in  France  took  place  in? 
a  public  institution  at  Nanterre  in  the  north-western  outskirts  of 
Paris,  either  at  the  end  of  March  or  early  in  April  1892;  they 
were  rapidly  fatal,  and  the  disease  extende^l  to  a  considerable  num- 
ber of  the  inmatea  Its  origin  remains  obscure ;  but  it  is  held  by- 
leading  French  authorities  that  it  was  probably  a  recrudescence 
of  the  cliolera  of  a  former  year,  and  that  it  must  have  reached 
the  institution  in  question  from  the  outside.  During  the  months 
of  April,  May,  and  June  the  disease  sprea^i  through  the  nortli- 
western,  western,  and  northern  suburbs  of  Paris,  and  later  on  it 
nearly  encircled  the  capital.  The  distribution  of  cholera  in  the 
suburbs  is  worthy  of  note ;  the  excess  of  its  incidence  on  the 
different  communes  having  distinct  relation  to  the  extent  to 
which  the  Seine,  from  which  their  water-supply  was  drawn,  was 
polluted  by  the  sewage  of  Paris.  Of  the  4S  communes  provided 
with  Seine  water  28  were  invaded  with  cholera,  but  the  inhabi- 
tants of  those  communes  drawing  their  supply  at  a  point  below 
the  main  outfall  sewer  died  of  that  disease  at  a  i-ate  nearly  14  times- 
as  great  as  those  who  were  supplied  from  the  same  river  at  a  point 
above  Paris.  Paris  itself  became  affected  in  July,  the  disease 
assuming  epidemic  proportions  between  mid-August  and  mid- 
October,  and  maintaining  itself  more  or  less  until  the  end  of  the. 
year. 
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According  to  reports  issued  by  Mons.  Henri  Monod,  951  deaths  ^^P'^ 
from  cholera  occurred  in  the  environs  of  Paris  between  March  rbpobt. 
31st  and  the  end  of  1892,  and  907  in  Paris  itself.  It  is,  however, 
noteworthy  that  the  1892  cholera  prevalence  in  Paris  was  the 
least  fatal  of  all  the  seven  epidemics  which  have  occurred  there 
during  the  61 }  ears  1832-92  ;  the  cholera  death-rate  per  10.000 
.having  continuously  fallen  from  2345  in  1832,  to 3-6  in  1892. 

From  the  department  of  the  Seine  cholera  spread  first  to 
neighbouring  departments,  but  later  on  extension  took  place 
somewhat  generally  in  the  north  of  France,  the  disease  also 
appearing  in  departments  situated  as  remote  from  the  capital  as 
the  Bay  of  Biscay  and  the  littoral  of  the  Mediterranean.  In  all, 
49  departments  were  invaded,  498  deaths  occurring  at  Havre  in 
the  Seine  Inf^rieure,  122  in  the  commune  of  Argenteuil  in  the 
Seine-et-Oise,  101  in  the  commune  of  Lorient,  department  of 
Morbihan,  89  at  Marseilles  in  the  Bouches-du-Rhdne,  87  at 
Cherbourg  in  the  Manche  department,  61  at  Nantes  in  the 
department  of  the  Loire  Inf^rieure,  besides  59  and  33  at  Le 
Portel  and  Boulogne -sur-Mer,  as  also  43  at  Staples  and  25  at 
Calais,  all  in  the  department  of  the  Pas-de-Calais.  The  total 
cholera  deaths  recorded  in  France  during  1892  was  4,550,  giving 
a  rate  of  1*75  per  10,000  of  the  population  of  the  invaded 
departments. 

According  to  reports  received  from  Belgium,  the  first  occurrences  ^^^^^^^^^ 
of  cholera  in  that  country  would  appecur  to  have  been  related  to 
the  cholera  which  had  prevailed  since  mid-April  in  the  departments 
of  the  Seine  and  Seine-et-Oise  immediately  outside  Paris.  Thus, 
isolated  attacks  of  cholera  which  occurred  in  two  provinces  of 
Belgium  during  the  month  of  July,  followed  on  the  return  to  their 
homes  of  men  who  had  been  at  work  in  localities  within  the 
departments  of  France  refeiTcd  to.  And  the  introduction  of 
cholera  into  Ar twerp  is  also  stated  to  have  followed  on  the 
occu!  rence  of  that  disease  on  board  ships  immediately  after  their 
arrival  from  Havre, where  the  disease  was  then  widely  prevalent. 
From  Antwerp  cholera  gradually  spread^  until  by  the  middle  of 
September  nine  provinces,  and  a  considerable  number  of  towns  and 
villages,  ha<l  become  infected.  By  the  end  of  the  year  1,852 
attacks  and  961  deaths  had  been  recorded,  the  rates  per  10,000  of 
the  population  being  3-0  and  1*6  respectively,  with  a  fatality  rate 
reaching  51*8  percent,  of  attacks. 

In  Germany  both  the  Imperial  and  the  Prussian  Governments  ^^maht?**^ 
took  precautions  early  in  July  for  the  prevention  of  cholera, 
these  steps  being  tspecialiy  directed  to  the  control  of  the  large 
emigrant  traflBc  passing  between  infected  Russian  provinces  and 
ports  on  the  north-east  of  Germany,  notably  the  port  of  Hamburg. 
The  raft  and  river  traffic  also  came  under  special  regulations. 
Notwithstanding  these  and  other  measures,  cholera  broke  out  in 
Hamburg  ab  ut  August  16th,  and  it  soon  became  widely 
epidemic  in  the  city  and  port,  16,956  attacks  nnd  8,605  dcatbs 
occurring  between  August  16th  and  the  middle  of  November. 

b  2 
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Medical  This  epidemic,  which  gave  vise  to  an  annual  death-rate  from 
Kepobt.  cholera  of  134  per  10,000  of  the  estimated  population,  was  the 
most  severe  from  which  Hamburg  has  suflered  on  any  of  the 
sixteen  occasions  in  which  cholera  has  prevailed  in  that  city. 
The  circumstance3  undsr  which  cholera  was  introduced  into 
Hamburg  are  discussed  by  Dr.  Barry ;  but  although  they  remain 
somewhat  xmcertain,  no  doubt  can  exist  with  regard  to  the  fact 
that  the  infection  was  widely  disti  ibuted  by  means  of  the  sewage* 
polluted  water  which  was  at  that  time  delivered  to  the  population 
from  the  River  Elbe.  Indeed,  the  experience  afforded  l»y 
Hamburg  in  respect  of  water  serving  as  the  medium  for  the 
-diflusion  of  cholera  in  epidemic  form  has  become  historic  by 
reason  of  the  researches  of  Professor  Koch  and  others,  which 
went  to  show  that  whereas  Hamburg,  drinking  unfiltered  Elbe 
water  drawn  from  a  point  above  tlie  sewer  outfalls,  but  still 
liable  to  occasional  sewage-pollution  by  reason  of  tidal  action, 
suffered  from  epidemic  cholera  on  a  scale  of  exceptional 
magnitude,  the  town  of  Altona,  which  practically  forms  with 
Hamburg  one  continuous  community,  only  suffered  in  a  very 
minor  degree,  although  supplied  with  water  df^wn  from  the 
same  river,  and  at  a  point  I:  elow  that  at  which  it  is  befouled 
by  the  sewage  of  well-nigh  800,000  people  resident  in  Ha.n- 
burg  and  Altona.  According  to  Professor  Koch,  the  remarkable 
immunity  of  Altona  was  due  to  the  fact  that  the  Altona  water, 
which  was  filtered  through  sand  and  gravel,  was  so  far  freed 
from  the  micro-organisms  suspended  in  it  by  means  of  the 
slimy  layer  of  mud,  &c.,  which  formed  on  the  surface  of  the 
tillering  area,  as  to  reduce  the  risk  of  mischief  to  a  minimum. 
The  conclusions  drawn  by  Professor  Koch  from  the  Hamburg 
and  Altona  experience  are  of  such  interest  and  importance  that  I 
have  reproduced  a  translation  of  his  report  on  "  Water  Filtration 
and  Cholera  "  in  Appendix  C  Professor  Koch  does  not  claim 
immunity  from  infection  conveyed  by  water  as  the  result  of  any 
known  system  of  filtration  in  bulk  ;  on  the  contrary,  he  shows 
that  even  by  the  aid  of  processes  carried  out  with  exceptional 
skill  and  precautions,  every  cubic  centimetre  of  wjxter  must  still 
be  regarded  as  containing  micro-organisms — pathogenic  and 
other — in  definite  although  largely  diminished  quantity. 

Following  on  a  flight  from  Hamburg,  cholera  spread  to  districts 
immediately  around,  to  localities  riparian  to  the  Elbe,  and  to 
other  portions  of  Germany.  The  incidence  of  the  disease  along 
the  liver  water-ways  was  indeed  remarkable ;  111  placs  were 
attacked  along  the  Elbe,  27  along  the  Oder,  cases  followed 
the  track  of  the  Rhine  boats,  and  much  the  same  occurred  along 
the  banks  of  the  Weser,  the  Spree,  and  the  Vistula.  Many  of 
the  manifestations  of  cholera  in  Germany  were,  however,  small 
in  amount.  Including  isolated  attacks  14  counties  (Kreise)  in 
all  were  affected,  the  total  cholera  deaths  for  the  period  August 
16th  to  November  19th,  1892,  reaching  9,563. 
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The  first  case  of  cholera  in  the  United  Kingdom  was  imported      q^^^* 
into  Grangemouth  on  August  19th.     On  the  25th  two  emigrants,       Ekport.* 
who  had  landed  at  Leith,  sickened  in  Glasgow ;  and  on  Septem-  .^.  i^^q^^t 
ber  15th,  a  fourth  case  was  brought  into  Grangemouth.     All  these    BRrrAin. 
four  cases  reached  Scotlajid  from  Hamburg.     Only  the  first  attack  ^*  sootlaitd. 
WTis  fatal. 

Qiolera  reached  EIngland  on  August  25th,  and  before  the  end  &  Bjxqlaxv 
of  October  35  cases,  of  which  11  proved  fatal,  had  been  im-  ^^  ^^^ 
ported.  Of  the  35  patients  28  reached  this  country  from 
Hamburg  direct,  1  from  Hamburg  via  Antwerp,  3  from 
Antwerp,  2  from  Rotterdam,  and  1  from  Solombola  near 
Archangel.  I  shall  refer  later  on  to  the  action  taken  with 
regard  to  these  cases ;  and  I  would  only  here  add  that  in  no 
instance  during  1892  did  the  disease  extend  to  any  person  otiier 
than  those  arrivino:  from  abroad. 


Holland  received  its  first  infection  from  Altona  and  Hamburg,  iff-)  ^  hol- 
and  in  its  eailier  distribution  to  the  various  provinces  the 
disease  not  only  o:curred  mainly  amongst  persons  whose 
avocations  brought  them  into  relation  with  shipping,  but  the 
lines  of  diflusion  were  largely  those  of  river  and  canal  traflSic* 
All  the  1 1  provinces  of  Holland  sufiered  more  or  less.  Zuidholland, 
with  its  ports  and  river  inlets,  as  also  Utrecht  in  direct  com- 
munication with  these  inlets,  suffered  heavily ;  whereas  Drenthe 
in  the  north  and  Limburg  in  the  south,  both  inland  provinces, 
had  each  but  a  single  fatal  attack.  In  all,  293  cholera  deaths 
took  place  in  Holland  between  August  2Gth  and  December  31st. 

The  beginnings  of  cl.olera  in  Austria,  which  occurred  during  (*^i»ac8tria- 
the  early  half  of  September,  are  involved  in  some  obscurity.  By 
the  end  of  the  month  the  disease  had  become  established  in 
Podgorze  and  Krakau,  and  it  spread  rapidly  into  other  neigh- 
bouring departments,  and  into  towns  on  the  Vistula  below 
Krakau.  During  the  months  of  November  and  December 
eastern  Galicia  was  somewhat  severely  affected  as  the  result  of 
recurring  importation  from  Russia;  the  places  suffering  most 
being  mainly  situated  close  to  the  frontier  river  Zbrucz,  which 
was  at  the  time  frozen  over.  The  disease,  however,  only  acquired 
epidemic  proportions  in  two  Galician  towns ;  whereas  in  other 
parts  of  Austria  occurrences  o^  cholera  were  both  sparse  and 
isolated.  The  total  cholera  deaths  recorded  reached  119  by  the 
end  of  the  year. 

In  Hungary  the  incidence  of  cholera  along  lines  of  river  traffic 
was  again  exemplified  by  the  prevalence  of  1892.  Buda-Pesth 
was  attacked  early  in  September,  the  disease  appearing  amongst 
workmen  unloading  hides  which  had  reached  the  city  from 
Hamburg.  Its  later  diflSision  involved  no  less  than  25  counties 
and  10  municipal  towns,  a  number  of  the  invaded  towns  and 
villages  being  on  or  near  to  the  banks  of  the  Danube  and  its 
tributaries.     The  recorded  attacks  and  deaths  up  to  the  close 
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ojtobb^s     ^^  December  ia  Hungary  were  2,231  and  1,281  respectively, 

ebpobt.       the  cholera  death-rate  of  the  invaded  districts  being  1*75    per 

10,000  living.     The  records  for  Buda-Pesth,  which  extend   from 

September  26th,  1892,  to  February  8th,  1893,  include  525    fatal 

attacks. 

i^imDSTJLTEB       The  story  of  cholera  in  the  United  States  during  1892   ia 
Of  ambsica.  remarkable  in  more  senses  than  one.     Between  August  Slst  and 
September   16th  seven  vessels,  of  which  six  carried  emigrants, 
arrived   in   New  York,  all  of  the  seven  coining  within   the 
definitions  '*  infected  "  or  "  suspected  to  be  infected/'    Six  of  the 
seven  hailed  from  Hamburg,  and  one  from  Liverpool.     Five  of 
them,  all  from  Hamburg,  suffered  from  cholera  during  the  voyage, 
76  deaths,  in  all,  resulting.     The  first  vessel,  the  "  Moravia," 
arrived  at  New  York  having  had  22  cholera  deaths  on  board ; 
and  this  circumstance  led  to  the  issue  of  a  Presidential  Circular, 
which,  subject  to  certain  limited  provisos,  inaugurated  for  vessels 
carrying  emigrants  a  "  quarantine  detention  of  20  days,  and   of 
•*  such  greater  number  of  days  as  may  be  fixed  in  each  special 
'*  case  by  the  State  Authorities."     The  ultimate  result  of  the 
Circular  was,  of  course,  a  suspension  of  the  emigrant  traflic ; 
but  in  the  meantime  the  quarantine  of  many  thousands  of  pei*8ons, 
nearly  all  in  health,  was  deemed  necessary  by  the   State  Autho- 
rities;   and,   as  has  almost  always  been  the  case  under  such 
circumstances,  the  system  needed  only  to  be  applied  in  order  to 
break  down.     The  arrangements  with  a  view  of  carrying  it  out 
were  of  the  most  rudimentary  character,  they  iial  to  be  largely 
improvised  on  the  spot,  and  they  led  to  much  suflering.     And 
furthermore,  the  adoption  of  such  measures  aroused  a  spirit  of 
rioting,  with  lesort  to  arms  on  the  part  of  the  neighbouring 
population,  which  had  to  be  quelled  by  military  measures. 

But,  in  the  meantime,  cholera  had  succeeded  in  making  its 
way  into  the  city  and  State  of  New  York ;  16  attacks,  including 
a  few  suspected  cases,  with  12  deaths,  taking  place. 

^"^'^uhtrS?  Minor  outbreaks  than  those  to  which  I  have  adverted  occurred 
in  other  countries,  including  Servia.  Isolated  attacks  of  cholera 
also  occurred  in  Italy,  Denmark,  Norway,  and  Morocco.  As  to 
these,  and  to  the  details  generally  concerning  the  wide  diff*usion  of 
cholera  in  various  parts  of  the  world  during  1892,  I  would  refer 
to  Dr.  Bairy's  jeport,  which  has  been  prepared  at  much  paios 
and  with  great  care. 

§  English  Cholera  Administration. 

BH0U8H  Throughout  the  spring  and  summer  careful  note  had  been  kept 

adwhSiba-  in  the  Medical  Depari^ment  of  the  movements  of  Asiatic  Cholera, 
TICK.  gp^j  jjj  jjjg  direction  of  and  across  the  eastern  frontier  of  Europe 
into  Russia,  and  then  from  one  Russian  province  to  another  in 
the  direction  of  the  Baltic,  and  of  the  German  and  Himgarian 
frontiers.  And,  when  the  disease  was  evidently  about  to  invade 
those  provinces  of  Russia  which  are  within  the  Pale  of  Settlement 
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for  the  Jews,  and  from  which  emigration  of  Russian  Jews  across  ^bdicai 
Germany  and  thence  to  this  country  was  at  the  time  in  rapid  ebpom.* 
«nd  continuous  progress,  it  became  necessary  at  once  to  warn 
the  authorities  of  those  English  Ports  at  which  these  immigrants 
And  trans-migrants  were  landing.  On  the  25th  of  July  a  rapid 
Medical  Survey  of  our  ports  was  commenced,  and  it  was  carried 
on  throughout  the  whole  of  August,  September,  and  October. 
The  more  important  of  our  Eastern  Ports  were  first  visited  ;  the 
next  ports  to  come  within  the  Survey  being  some  on  our 
southern  coast. 

But  in  the  meantime  cholera  had  reached  the  Port  of  Hamburg, 
the  disease  having  broken  out  there  somewhat  after  the  middle  of 
August.  The  first  intimation  of  the  infection  of  this  port  reached 
the  Board  on  August  23rd,  and  the  circumstance  was  at  once  com- 
municated by  telegraph  to  those  of  our  ports  which  were  known  to 
have  traffic  with  the  Hanseatic  city.  The  Port  Survey,  already  in 
progress,  was  maintained  and  extended  :  a  large  number  of  ports 
were  visited  at  various  points  along  our  coast  line,  the  Port  Autho- 
rities being  urged,  where  necessary,  to  increase  their  means  for  the 
inspection  of  vessels  coming  foreign,  and  to  make  such  arringe- 
ments  as  would  enable  them  to  deal  with  any  case  of  cholera  or 
of  choleraic  diarrhcea  that  might  be  found  cm  board  ship.  The 
Survey  also  took  account  of  a  considerable  number  of  Riparian 
Sanitary  Districts,  other  than  Port  Districts,  the  shipping  trade 
of  which  rendered  the  adoption  of  special  precautionary  measures 
necessary.  In  all,  more  than  100  districts,  including  all  Port 
Sanitary  Districts,  were  thus  visited  for  the  purposes  of  inspection 
end  conference  with  the  authorities  concerned.  A  list  of  these 
districts  is  appended  (Appendix  A.,  No.  13),  together  with  a 
number  of  particulars,  including  the  then  existing  arrangements 
for  dealing  with  imported  cholera;  the  advice  given  by  the 
Inspector  on  behalf  of  the  Board ;  and,  as  far  as  practicable,  tlie 
action  taken  at  the  time  on  that  advice.  In  this  way  English 
Port  and  Riparian  Authorities  were  placed  on  the  alert ;  and 
although  35  cases  of  cholera  reached  our  shores  between  August 
25th  and  October  18th  the  disease,  as  already  stated,  in  uo 
case  extended  to  any  person  beyond  those  who  had  arrived 
from  abroad.  Of  these  35  c^ses,  11  terminated  fatally.  The 
vessels  by  which  these  cases  were  imported  were  20  in 
number;  they  sailed  from  four  different  ports,  14  of  them 
coming  £rom  Hamburg,  and  they  introduced  cholera  into  9 
English  ports.  In  three  instances,  cholera  succeeded  in  passing 
beyond  the  limits  of  our  Port  Districts,  the  disease  not  manifest- 
ing itself  until  the  persons  incubating  it  had  made  their  way 
inland.  These  instances  included  one  passenger  \vho,  arriving 
at  Harwich  on  August  24th,  sickened  in  London  on  August 
27th ;  four  attacks  in  emigrants  who  after  landing  at  Hull  on 
August  26th,  sickened  in  Liverpool  on  August  28tfi ;  and  two 
persons  who,  having  landed  at  Harwich  on  August  29th,  fell  ill 
in  London  on  August  30th.  All  these  seven  patients  were'  at 
once  isolated  in  hospital ;  three  of  them  died  and  four  recovered. 
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jtoicA*  A  number  of  other  precautions  were  taken  by  the  Board 

RBPoftT.      Amongst  these  the  more  important  wete  as  follows : — ^Two  Memo- 

randa  prepared  aforetime  in  the  Medical  Department,  one  entitled 

"  Precautiotis  against  the  Infection  of  CAolera,"  and  the  oibery 

**  General  Memorandum  on  the  Proceedings  which  are  advisable^ 

**  in  Places  attacked  or  threatened  by  Epidemic  Disease"  (Appencfet 

A.,  Nos.'  M  and  15),  were  issued  on  August  26th,  1802,  to  all* 

Sauitary  Authorities  and  Medical  Officers  of  Health  in  England 

and  Wales.     Special  communications  were  made  by  the  Board  ta 

the   Managers  of  the   Metropolitan  Asylums  Board  and  to  the 

Sanitary  Authorities  of  the  Metropolis  as  to  the  need  of  being- 

prepare*!,  in  advance,    to  isolate  <5a8es  of  cholera  should  that 

disease  extend  in  the  Metropolis.     At  interv'aJs  between  Jidy  IStb 

1892,  and  21st  January  1893,  and  as  cholera  extended  from  ports 

in  ihe  East  and  in  the  Black  Sea,  &c.,  to  countries  on  the  wes^m 

coast  of  Europe,  certain  Ordei's  prohibiting  the  landing  overside,- 

in  ports  of  this  country,  of  certain  classes  of  rags,*  bedding,  &e., 

were  issued.      On  August  29th  the  Board  made  Regulations 

amending  Article  12  of  their  Cholera  Regulations  of  28<£  August 

1890,  thus  enabling  any  Port  Medical  Officer  of  Health,  with  a 

view  to  checking  the  introduction  or  spread  of  cholera,  to  withhold 

permission  to  land  in  the  case  of  such  passengers  as  were  "in  a 

"  filthy  or  unwholesome  condition,"  and  who  were  unable  to 

satisfy  him  as  to  the  addresses  to  which  they  were  going.     And 

on  August  31st  further  Regulations  were  issued  as  to  dealing  with 

bilge  and  tank  water  in  the  case  of  vessels  either  infected  with 

cholera,  or  having  arrived  from  a  place  infected  with  cholera.  These 

Orders  were  subsequently  consolidated  by  an  amending  Order 

dated  6th  September  1892,  which  will  be  found  in  Appendix  A, 

No.  16.     Arrangements  were  also  made  for  the  immediate  issue, 

should    the    necessity   arise,   of    Epidemic    Regulations   under 

section  134  of  the  Public  Health  Act,  1875,  and  section  82  of 

the  Public  Health  (London)  Act,  1891. 

§  Proposals  as  to  Quarantine. 

PB0P08A18  In  the  meantime  cholera  had    extended   to   Ports  abutting 

QulsAFTiifB.  on  the  western  shores  of  the  North  Sea  and  the  British  Channel. 
And  under  these  circumstances,  the  Board  were  urged  by  a 
number  of  different  Sanitary  Authorities  and  other  bodies  to 
take  steps  which  would  have  involved  grave  departure  from  the 
traditional  attitude  of  England  in  the  face  of  cholera  ;  an  attitude 
which  has  been  one  of  the  main  forces  in  securing  for  this 
country  that  sanitary  administration  and  those  habitual  sanitary 
practices  which  have  won  for  her  the  esteem  and  envy  of  other 
nations,  and  which  have  been  at  the  root  of  the  gieatest  saving 
of  life  from  preventable  diseases  that  has  ever  been  recorded  in 
the  history  of  the  world. 

*  These  Orders  as  to  Rags  were  rescinded  in  1 893,  fresh  regulations  being  prescribed 
under  new  Orders  dated  5th  Augnst  1893  and  13th  September  1893  respective!/. 
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c  The  demands  had  to  A&  wUh  the  imposition  of  quai*antine  in      oJ^^^g 
one  or  another  form.     Some  authorities  coudhed  their  requests      eek)rt. 
in  terms  of  a  somewhat  indefinite  character ;  but  others  asked       • 
definitely  to  be  invested  with  powers  to  place  in  quarantine  all 
vessds  arriving '^m  infected   ports,   aild  in   one   instance    a 
period  of  from  four  to  seven  days  was  suggested  for  this  purpose. 
And  Sanitary  Authorities  were  notalone  in  pressing  such  demands^ 
Thus,  almost  at  the  scune^thne  when  one  large  association  of 
shipowners  were  making  official  complaint  as  to  the  enormous 
cost  entailed  through  the  enfoi*cement  of  quarantine  in  foreign 
ports — as  also  at  Gibraltar  and  Malta — against  British  shipping, 
other  shipping  firms  were   urging  that   arrivals  either   Irom 
infected  ports  or  from  certain  specified  continental  ports  should 
**  be  quarantined  "  at  all  British  Porta 

-  These  demands  were  met  by  a  definite  refusal  on  the  part  of 
the  Board,  but  the  mere  fact  that  such  demands  were  made 
calls  for  serious  notice,  and  this  the  more  because  the  circum- 
stances under  wh»ch  they  were  formulated,  and  which  may 
occur  again,  gave  them  for  the  moment  some  appearance  of 
reasonableness  in  the  eyes  of  certain  people. 

The  system  of  cholera  prevention  which  has  been  in  operation 
in  England  for  some  40  yeara,  and  the  details  of  which  have 
for  the  past  20  years  been  largely  embodied  in  the  Cholera 
Kegulations  issued  by  the  Board,  have  the  following  objects 
in  view  :■ — 

Port  and  Riparian  Sanitary  Authorities  have  imposed  on  them 
the  duty  of  so  dealing  with  ships,  either  infected  with  cholera 
or  arriving  from  places  infected  with  cholera,  that  the  sick 
shall  be  placed  in  hospital  ;  that  those  suspected  of  cholera 
shall  be  detained  for  a  limited  period,  so  that  the  nature  of  their 
illness  may  be  ascertained ;  that  certain  sanitary  measures, 
such  as  the  efficient  disinfection  of  vessels,  shall  be  carried  out ; 
and  that,  prior  to  the  landing  of  healthy  persons,  their  addresses 
at  the  places  of  destination  to  which  they  are  travelling  shall  be 
obtained. 

Should  cholera  succeed  in  passing  this  outer  line  of  defence, 
the  Board  trust  for  the  prevention  of  its  spread  to  the  general 
sanitary  administration  of  the  country,  banitary  districts,  to 
which  the  hitherto  healthy  passengers  are  travelling,  have 
communicated  to  them  the  addresses  of  these  persons ;  the 
system  of  compulsory  notification  of  infectious  disease  (very 
generally  in  operation)  supplies  to  each  local  authority  immediate 
mea;ns  of  ascertaining  whether  any  cholera  has  developed  in 
their  district ;  and,  cholera  having  been  discovered  within  their 
jurisdiction,  Inland  Sanitary  Authorities  have  a  corresponding 
duty  to  that  devolving  on  Port  Authorities.  That  duty  can 
only  be  properly  performed  by  having  at  hand  means  for 
immediate  ibolation  of  the  sick  and  disinfection  of  their 
belongings,  and  by  the  maintenance  of  such  a  standard  of 
wholesomeness  as  will  enable  the  authority  so  to  deal  with  any 
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case  of  cholera  that^jmay  reach  their  district,  as  to  prevent  the 
spread  of  the  disease. 

It  is  not  for  one  moment  contended  that  the  system  referred 
to  can,  with  certainty,  prevent  the  importation  of  any  case  of 
cholera  into  Eogland ;  indeed,  our  experience  in  1892  shows 
the  contraiy.  Neither  can  it  be  assumed  that  such  a  stage  has 
been  reached  as  to  free  ^he  country  from  those  conditions  which 
are  known  to  favour  the  spread  of  imported  cholera^  But  the 
mere  fact  of  abandoning  State  quarantine  restrictions  against 
cholera,  and  of  devolving  on  English  Sanitary  Authorities — 
port,  riparian,  and  inland — the  duty  of  taking,  in  their  respective 
districts,  the  necessary  measures  of  cholera  prevention  has  had 
an  effect  the  importance  and  value  of  which  forms  a  leading 
chapter  in  the  past  sanitary  history  .of  England.  On  the  other 
hand,  we  have  so  often  seen  that  when  Governments,  in  their 
attempt  to  cope  with  the  risk  of  impoiied  infection,  have  drawn 
lines  around  their  countries — call  them  quarantine  or  by  any 
other  name — and  have  said  as  regards  cholera,  "  Thus  far,  but 
no  further,"  a  false  confidence  has  been  engendered,  apathy  has 
taken  the  place  of  efficient  sanitary  administration,  and  the 
consequence  has  been  that  vigour  in  quaorantine  restrictions 
has  nearly  always  corresponded  with  laxity  in  public  health 
administration,  and  with  a  high  rate  of  mortality  from 
preventable  diseases,  often  including  cholera  itself. 

It  was  in  1865  that  Sir  John  Simon  definitely  set  out  the 
attitude  which  alone  was  practicable  for  this  country  in  regard 
to  foreign  infection,  and  that  system  has  since  then  been  in 
more  or  less  continuous  working.  During  the  period  in  question 
the  general  death-rate  has  gone  down  from  over  23  to  a  mean  of 
between  19  and  20  per  1,000  living,  and  a  standard  of  sanitary 
administration  has  been  attained  which,  apart  from  this  system, 
could  hardly  have  been  realised.  Indeed,  the  prospect  of 
cholera  which,  for  quarantining  countries,  has  so  often  served  to 
bring  about  the  substitution  of  mere  measures  of  restriction  for 
measures  of  sanitation  has  in  this  country  been  always  and 
intimately  associated  with  progress  in  the  department  of  public 
health  and  of  preventive  medicine.  The  result,  as  regards 
cholera,  is  shown  in  the  following  table : — 

Cholera  MoRTALrrr. 


Eogland  and  Wales. 

London. 

Date. 

Total  Cholera 
Deaths. 

Cholera  Deaths 

per  Million 

living. 

Total  Cholera 
Deaths. 

Cholera  Deaths 

per  MilUon 

living. 

1849 
1854 
1866 

58,293 
20.097 
14.878 

3.034 

1.094 

685 

14,187 

10.788 

5.596 

6.1 8S 
4.S8S 

1,648 
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But,  owing  to  the  close  inter-relatioas  of  cholera  and  enteric  midical 
fever  m  so  far  as  measures  of  prevention  are  concerned,  we  ^/pSS? 
have,  in  the  mortality  returns  of  continued  fever  in  England  — 

and  Wales,  another  test  of  the  value  of  the  attitude  which  ha.s 
been  adopted  in  this  country  ;  and  this  test  has  the  advantage  of 
indicating  with  regard  to  one  disease  at  least  what  has  been 
our  gain  quite  apart  from  cholera  itself.  Since  1869  differ- 
entiation has  been  made  in  the  returns  of  the  Registrar-Gteneral 
between  typhus,  enteric  fever,  and  "  simple  and  ill-defined  fever," 
the  latter  term  being  one  the  use  of  which  has  been  rapidly 
diminishing;*  and  if  enteric  fever  be  grouped  with  simple  and 
ill-defined  fever,  we  find  that  whereas  the  mean  annual  deatli- 
rate  per  million  living  from  those  two  diseases  was  567  in  the 
five  years  1869-73,  it  was  only  179  in  the  five  years  1888-92. 
If  during  this  latter  quinquenuium  people  had  died  from  these 
fevers  at  the  rate  at  which  they  died  in  the  former  five-year 
period  there  would  have  been  during  1888-92  no  less  than 
55,808  more  deaths  from  "  fever  "  than  actually  occurred.  And, 
had  the  same  mortality  from  enteric  and  ill-defined  fever  obtained 
during  1892  which  prevailed  in  1869,  no  lees  than  14,232 
persons  who  at  the  end  of  1892  had  escaped  death  from  such 
fever  would  have  died  during  that  year.  In  shorty  if  cholera 
had  recurred  in  England  and  Wales  between  1867  and  1892— 
a  period  during  which  that  disease  was  practically  absent  from 
our  midst — on  the  same  scale  as  between  1849  and  1866,  we 
should  still  be  the  gainers  by  several  hundreds  of  thousands 
of  lives.  And  our  gain  in  this  respect  is  largely  due  to  the 
incentive  given  by  reason  of  cholera  prospects,  and  of  the 
knowledge  that  the  diseas3  would  have  to  be  met  by  improved 
sanitary  administration. 

But,  quite  apart  from  these  statistical  considerations,  it  is  evident 
that  those  bodies  who  urged  a  return  to  quarantine  restrictions 
had  failed  to  adequately  apprehend  the  import  of  their  demands. 
And  it  may  be  well  to  inquire  what  would  have  been  the  result 
had  it  been  deemed  permissible  to  comply  with  certain  of 
these  requests. 

"  Put  all  ships  from  infected  ports  into  quarantine  "  was  one 
demand.  Let  us  apply  this  to  a  few  only  of  our  ports.  Between 
the  end  of  September  1892  and  January  1893  there  occurred  in 
Calais  some  yO  attacks  of  cholera,  of  which  24  terminated 
fatally.  The  port  of  Calais  was  thus  an  infected  port.  Between 
September  24tii  and  December  31st,  1892,  cholera  was  prevalent 
in  Boulogne  causing  30  deaths.  The  port  of  Boulogne  was 
thus  an  infected  port.  Now  in  the  six  weeks  ending  November 
12th,  1892,  the  mean  weekly  number  of  passengers  arriving  at 
Dover  from  the  port  of  Calais  was  1,800,  and  if  a  quarantine 

*  In  1869  the  number  of  deathi  in  England  and  Wales  attribated  to  **  simple 
"  and  ill-defined  feTer "  was  5,810 ;  in  1892  it  was  244.  Whilst  much  of  this 
diminntion  must  be  regarded  as  due  to  a  transference  of  deaths  from  the  undefined 
to  the  enteric  fever  group,  yet  it  is  bj  no  means  assumed  that  the  whole  diminution 
can  be  thus  accounted  for. 
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Q^j^^^  of  five  days  had  been  imposed  on  arrivals  from,  this  infected 
B»o«T.  port,  the  total  number  of  persons  who  would  have  had  to  be 
detained,  housed,  fed,  and  otherwise  cared  for,  either  afloat  or 
on  shore,  by  the  Dover  Sanitary  Authority,  would,  apart  from 
ttie  crews  of  the  vessels,  have  amounted  to  10,804 ;  the  number 
under  detention  at  any  one  time  ranging  from  1,019  to  1,728. 
Deidiiig'  with  Folkestone  in  the  same  way,  it  appears  that  during 
the  six  weeks  ending  iNovember  12th,  1^3-,  the  total  number  of* 
passengers  arriving  there  from  the  infected  port  of  Boulogcfe 
was  8,251  ;  that  the  mean  weekly  number  of  arrivals  was  543  ;^ 
and  that  the^  number  of  persons  who  fit  any  one  time  would  have 
had  to  be  detained  at  Folkestone  under  a  five  days*  quarantine 
system  would  have  ranged  from  272  to  623.t  And,  owing  to 
cholera  at  other  ports,  sudi  as  Dieppe  and  Havre,  similar 
measures  woahl  have  had  to  be  carried  out  at  other  English 
ports,  notably  at  Newhaven  and  Southampton.  Apart,  indeed; 
from  an  almost  complete  cessation  of  traffic  between  the  ports 
concerned,  such  as  might  have  been  brought  about  by  any  real 
attempt  at  quarantine  restrictions,  the  result  attained  would 
have  been  one  which  could  only  have  brought  ridicule  on  our 
sanitary  administration. 

Some,  it  is  true,  allege  that  arrivals  from  ports  such  as  those 
referred  to  would  necessarily  have  to  be  exempted  from  any 
general  rule  as  to  quarantine,  for  the  reason  thai  the  sea 
voyage  in  question  constitutes  so  small  a  part  of  that  which 
should  properly  be  regarded  as  an  almost  uninterrupted  railway 
journey  between  the  capitals  of  the  countries  concerned.  I 
entirely  agree :  the  system  would  break  down  on  its  first  application 
unless  exemptions  were  brought  in.  But  the  moment  exemptions 
are  introduced  it  would  be  almost  impossible  to  say  where  they 
are  to  stop  ;  and  it  is  certain  that  they  at  once  introduce 
deliberately  and  in  wholesale  form,  that  very  element  of 
'*  lesJtiness '*  which,  as  Sir  John  Simon  has  shown,  condemns 
the  quarantine  system  itself. 

But  some  authorities,  having  regard  mainly  to  the  magnitude 
of  the  epidemic  in  Hamburg,  limited  their  demands  for  quarantine 
to  arrivals  from  that  port  As  to  this,  I  would  observe  in  the 
first  place,  it  soon  became  evident  that  there  was  little  or  no 
need  to  place  quarantine  restrictions  on  Hatnburg,  for,  with  the 
diffiision  of  cholera  in  that  city,  its  shipping  trade  camo  almost 
to  a  standstiU.  And  further,  travellers  from  Hamburg  to  this 
and  other  countries,  fearing  lest  they  might  be  subjected  to 
certain  inconvenient  restrictions,  made  other  ports  than  Hamburg 
their  immediate  point  of  departure.    Thus,  those  who  journeyed 

*  These  figures  take  no  account  of  excursion  traffic  between  the  ports  in  question. 

f  For  the  statistics  as  to  the  amount  of  passenger  traffic  reaching  Dover  and 
Folkestone  I  am  indebted  to  Mr.  William  Forbes,  of  the  London,  Chatham,  and 
Dover  Railway  Ck)mpanj,  and  Sir  Myles  Fenton,  of  the  Sonth-Eastem  Bailway 
Company.  The  actual  number  of  passengers  was  less  than  usual,  owing  to  the 
prevalence  of  cholera  on  the  continent  of  Europe. 
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to  England  took  ship  at  Dutch,  Belgian,  and  even  French  ports ;  oJjt^Ss 
and  it  became  obvious  that  irksome  restrictions  placed  on  befort. 
arrivals  from  any  one  of  the  ports  concerned,  whether  German, 
French,  or  other,  would  at  once  have  led  to  a  divei*sion  of  the 
traffic,  and  that  any  approach  to  successful  quarantine  against 
even  a  single  port  could  only  have  been  carried  out  at  the  cost 
of  a  general  system  of  quarantine  against  all  the  principal  ports 
ou  the  western  littoral  of  the  continent  of  Europe.  And  further, 
any  such  action  would  necessarily  have  involved  goods  as  well 
as  passengers.  Indeed,  some  who  urged  these  demands  on  the 
Board  did  not  fail  to  extend  their  application  to  many  classes  of 
goods  and  merchandise,  and  notably  to  food  supplies. 

In  brief,  return  to  quarantine  restrictions  on  the  part  of  this 
country  could,  even  at  this  date,  hardly  fail  to  have  a  most 
injurious  effect  in  retarding  sanitary  progress ;  and  the  effort  to 
make  the  system  in  any  way  effectual  would  lead  to  the 
application  of  restrictions  on  people  and  on  commerce  that  would 
be  altogether  intolerable.  And  after  all,  a  really  rigid  quarantine, 
as  applied  to  this  country,  must  needs  fail  in  important  measure 
to  effect  the  objects  which  its  promoters  would  have  in  view. 
Writing  in  his  annual  report  for  1865,  Sir  John  Simon  concluded 
thus  : — '*  So,  for  England,  under  present  circumstances,  quaran- 
"  tine  against  cholera,  €is  existing  in  countries  which  are  nearest 
"  to  us,  is  a  precaution  of  which  there  can  be  no  serious  thought. 
"  Were  the  country  ever  so  ready  to  endure  those  extreme 
*'  restrictions  without  which  the  whole  thing  is  fruitless  and 
^*  absurd,  the  means  for  imposing  them  do  not  exist."  These 
and  other  weighty  words  which  Sir  John  Simon  set  out,  in  then 
dealing  with  this  subject,  evidently  need  to  be  recalled.  They 
are  reproduced  in  Appendix  A.,  No.  17  ;  and  it  may  be  sa'd  that, 
if  possible,  they  are  even  more  applicable  to  the  present  cir- 
cumstances of  England  than  they  were  to  those  which  obtained 
when  they  were  written  sotne  thirty  years  ago. 

IIL— INTERNATIONAL  SANITARY  CONFERENCE 
OF  VENICE. 

In  Januaiy  1892  an  International  Sanitary  Conference  was  ihtokatioital 
tield  in  Venice.     'I'he  principal  objects  of  this  Conference  as  set    cootbbexcb 
out  in  a  Protocol  of  an  arrangement  between  the  Marqjaess  of    ^^  ^"^^^b. 
Salisbury  on  the  part  of  Qreat  Britain,  and  Count  Deym  on 
the  part  of  Austria-Hungary,  were  concerned  with  obtaining  a 
diminution  in  the  quarantine  restrictions  imposed  on  vessels 
passing  from  the  Far  East  into  the  basin  of  the  Mediterranean ; 
with  securing  for  certain  classes  of  suspected  or  infected  vessels 
that  they  should  be  free  to  pass  the  Suez  Canal  "  In  quarantine  " ; 
and  with  the  reconstitution  of  the   Maritime,   Sanitary^  and 
Quarantine  Board  of  Alexandria.     The  British  delegates  to  the 
Conference  were  Mr.  J.  W.  Lowther,  M.P.,  Under-Secretary  of 
State  for  Foreign  Af&irSj  and  Dr.  Mackie,  C.M.O.,  delegate  to 
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Mbdioal  the  Alexandria  Board;  and  Mr.  H.  Farnall,  C.M.G.,  of  the 
rb5Jom.'  Foreign  Office,  acted  as  Secretary.  In  the  end  the  Protocol 
referred  to  was  discarded  as  a  basis  for  the  deliberations  of  the 
Conference,  but  the  principles  formulated  in  it  were  largely 
accepted,  and  its  main  objects  were  to  a  considerable  extent 
attained.  One  very  prominent  gain  for  this  country  was  that 
restrictions  on  vessels  were  for  the  future  to  be  directed  against 
actual  disease  amongst  those  on  board  ship  rather  than  on  a 
^  constructive  contamination  according  to  the  health  of  the  port 
"  of  departure." 

This  Conference  was  the  fifth  International  gathering  which 
had  met  for  the  purposes  of  controlling  the  spread  of  cholera 
from  Asia  into  Europe.  The  first  was  held  in  Paris  in  1852, 
the  second  at  Constantinople  in  1866^  the  third  at  Vienna  in  1874, 
and  the  fourth  at  iElome  in  1 885.  On  each  of  these  four  occasions 
progressive  diminution  in  quarantine  restrictions  was  proposed, 
but  the  proposals  always  fell  far  short  of  that  which  was 
regarded  as  either  suflBcicnt  or  reasonable  by  Great  Britain, 
and  no  such  agreement  could  be  come  to  as  would  admit  of  the 
Conclusions  which  were  arrived  at  being  embodied  in  an  Inter- 
national Convention.  But  at  Venice  it  was  different.  On 
January  30th,  1892,  the  delegates  of  the  majority  of  the  Powers 
present  signed  a  Convention  embodying  the  Conclusions  of  the 
Conference. 

Objection  was,  however,  taken  by  Her  Majesty's  Gtovemment 
to  certain  provisions  embodied  in  the  Convention,  and  notably 
to  one  relating  **  to  the  detention  in  a  lazaretto  of  healthy 
"  persons  on  the  alleged  ground  that  they  had  been  in  contact 
"  with  the  sick " ;  the  result  being  that  the  British  Delegates 
were  not  authorised  to  sign  the  instrument.  But,  later  on,  it 
was  decided  that  an  effort  should  be  made,  by  means  of  a 
meeting  between  representatives  of  the  Austro-Hungarian, 
French,  and  British  Governments,  to  settle  the  differences  which 
prevented  the  acceptance  by  England  of  the  Convention  signed 
at  Venice.  And  as  the  result,  a  meeting  was  convened  in  Paris, 
at  which,  at  the  desire  of  the  Marquess  of  Salisbury,  and  with  the 
Board's  sanction,  I  acted  as  British  Technical  Delegate.  My  col- 
league on  behalf  of  Great  Britain  was  Mr.  Constantine  Phipp8,C.B» 
of  Her  Majesty's  Embassy  in  Paris ;  and  the  other  delegates  were 
Monsieur  Barrere,  Minister  of  the  French  Republic  at  the  Court 
of  Bavaria,  Prof.  Brouardel  and  Prof.  Proust  on  belialf  of  France ; 
and  Count  Kuefstein  on  behalf  of  Austria-Hungary. 

We  met  on  May  19th,  1892,  and  after  a  series  of  sittings  we 
signed  on  June  9th  a  Procte-Verbal  embodying  a  series  of 
modifications  in  the  Convention.  The  modifications  effected  are 
shown  in  Appendix  A ,  No.  18,  by  means  of  a  table  so  arranged 
in  parallel  columns  as  to  contrast  the  results  of  the  Venice 
and  the  Paris  sittings  of  this  Conference.  A  translation  of  the 
Procfes-Verbal  adopted  in  Paris  is  also  appended. 
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It  only  remains  to  be  stated  that  all  the  European  Powers      orocSrt 
who  signed  the  Convention  at  Venice  assented  to  the  modifica-       eepobt. 
tions  mnde  at  the  Paris  sittings,  and  that  the  Venice  Convention 
came  into  operation  on  November  1st,  1893. 

IV,— AUXILIARY  SCIENTIFIC  INVESTIGATIONS, 

Dr.  Klein,  in  continuation  of  his  study  of  the  etiology  of  infec-  p^olc^t!of 
tious  diseases,  has  extended  his  observations  to  enteric  (typhoid)  ^5?^.^ 
fever,  and  during  the  year  has  been  able  to  make  bacteriological 
observation  of  a  considerable  number  of  cases  of  this  disease. 
His  object  has  been  to  ascertain  what  are  the  relations  of  the 
so-calleil  "  Typhoid  bacillus "  to  the  tissues  of  the  bodies  of 
persons  the  subjects  of  enteric  fever ;  and  further  to  discover  in 
what  way  or  ways  this  micro-organism,  provisionally  accepted 
by  many  observers  as  the  particulate  cause  of  enteric  fever,  may 
be  distinguished  from  similar  or  allied  forms   (Appendix  B.,  No.  1.) 

As  regards  the  tissues  of  the  living  enteric-fever  patient.  Dr. 
Klein  was  able  to  examine  the  blood  alone.  From  this  tissue  he 
did  not  obtain  the  bacillus  in  question,  notwithstanding  that  he 
sought  for  it  diligently  at  various  stages  of  the  malady,  both  in 
coverglass  specimens  of  blood  samples  and  by  cultui'e  of  blood 
samples  in  a  great  variety  of  nutrient  media.  In  certain  tissues 
of  the  bodies,  however,  of  persons  dead  of  the  disease  he  never 
failed  to  find  it ;  sparingly  and  occasionally  only  in  the  blood, 
but  abundantly  and  uniformly  in  the  mesenteric  glands  and 
in  the  spleen.  In  these  last-named  tissues,  moreover,  the 
bacillus  was  existing  always  in  a  condition  allowing  of  its 
ready  and  indefinite  multiplication.  Furthermore  he  rarely, 
at  any  stage  of  the  fever,  obtained,  from  the  above  tissues, 
in  a  condition  capable  of  retaining  their  vitality,  any  of  the  other 
bacteria  which  commonly  inhabit  the  intestine  of  enteric-fever 
patients ;  whereas  even  at  an  eca'ly  stage  of  the  fever,  and  ante- 
cedent therefore  to  ulcerative  processes  in  the  intestinal  mucous 
membrane,  he  found  the  "typhoid  bacillus"  flourishing  in 
the  spleen  and  mesenteric  glands,  often  in  pure  culture.  For 
the  above  reasons,  as  also  from  the  circumstance  that  at  the 
stage  of  the  fever  when  ulceration  of  the  intestines  has 
become  fully  established,  the  micro-organism  in  question,  instead 
of  increasing,  tends  to  diminish  in  and  to  disappear  from  the 
mesenteric  glands  and  from  the  spleen.  Dr.  Klein  is  disposed 
to  regard  this  bacillus  as  more  likely  to  be  the  cause  than  a 
consequence  of  enteric  fever. 

AVith  reference  to  the  distinguishing  features  of  this  "  typhoid 
bacillus,"  Dr.  Klein,  after  close  study  of  the  microbe,  under 
repeated  subculture,  when  he  had  obtained  it  directly  from  the 
tissues  in  the  acute  stages  of  enteric  fever,  recognises  its  likeness 
in  certain  respects — under  parallel  conditions  of  observation 
in  subculture — to  bacillus  coli  communis  taken  from  the  contents 
of   the    small   intestine   of  the  healthy  human    subject;  but 
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Medical  nevertheless  he  holds  very  strongly  that  it  is  a  separate  and 
^r?«Jbt?  distinct  species.  For  differentiation  of  the  two  organisms  under 
—  the  above  conditions  of  comparison  he  relies  on  the  following 
observed  points  of  dissimilarity.  Morphologically  the  "  typhoid 
bacillus ''  is  longer  than  bacillus  coli,  at  the  same  time  that  it  is 
more  actively  motile  ;  while  culturally  the  two  organisms  differ 
even  more  widely.  Grown  as  a  **  shake  "  culture  in  beef  broth 
gelatine,  the  "  typhoid  bacillus  "  does  not,  whereas  bacillus  coli 
always  does,  form  gas  bubbles ;  grown  in  milk  it  does  not,  like 
bacillus  coli,  curdle  that  fluid ;  and  grown  in  faintly  alkaline 
beef  broth  to  which  nitric  acid  is  subsequently  added,  it  does  not, 
like  bacillus  coli,  afford  the  indol-reaction.  Once  only — and  this 
in  a  stage  of  enteric  fever  corresponding  to  convalescence  from 
the  disease — did  Dr.  Klein  obtain  from  the  mesenteric  glands 
and  spleen  of  the  dead  body  a  bacillus  which  corresponding  in 
one  sense  to  the  "  typhoid  bacillus "  in  others  to  bacillus  coli, 
could  not  by  the  above  tests  be  distinguished  with  certainty 
from  either  microbe. 

For  the  rest,  Dr.  Klein,  while  provisionally  accepting  the 
"  typhoid  bacillus  "  as  the  essential  cause  of  enteric  fever,  inci- 
dentally notes  directions  in  which  it  does  not  fulfil  all  the  con- 
ditions demanded  by  some  authorities  of  the  living  particulate 
cause  of  this  disease.  In  no  circumstances  of  artificial  culture  has 
Dr.  Klein  found  it  capable  of  producing  spores;  so  that  the 
observed  prolonged  vitality  of  the  infection  of  enteric  fever 
outside  the  animal  body,  in  sewage,  in  water,  and  in  the  soil, 
may  appear  to  some  etiologists  as  without  sufficient  explanation. 
Those,  too,  who  require  that  the  tjphoid-fever  bacillus,  when 
experimentally  introduced  into  the  bodies  of  rodents,  shall  pro- 
duce in  these  animals  disease  of  the  nature  of  typhoid  fever, 
will  be  discontented  with  Dr.  Klein's  results  in  this  sense. 
Dr.  Klein  is  able  indeed  to  induce  illness  and  death  of  rodents 
by  injection  into  them  of  cultures  of  the  "tvphoid  bacillus;" 
but  the  induced  malady  is  regarded  by  him  as  a  mere  septicae- 
mia, identical  with  that  easily  brought  about  in  these  animals  by 
injection  of  various  and  dissimilar  microbes. 

Protective  Proceeding  further  with  his  study  of  the  influence  upon  each 
(flO^eJl^ra?'^'*  other's  life  processes  of  different  bacteria  introduced  siinultane- 
Considerations,  ^^^y^  or  in  sequeucc,  into  the  animal  body  (Appendix  B.,  No.  2), 
Dr.  Klein  has  found  reason  for  insisting  on  distinction  between 
an  influence  due  to  the  actual  chemical  constituents  of  a  given 
microbe,  and  an  influence,  on  the  other  hand,  referable  to  the 
chemical  products  wrought  by  it  in  the  pabulum  in  which  it 
flourishes.  He  notes  for  instance  that  the  bodies — jyrotoplasm — 
per  se  of  certain  bacteria  have  when  inoculated  into  rodents  a 
particular  physloloiacal  effect,  whereas  the  culture  media  in  which 
the  bacteria  have  multiplied  and  grown,  and  from  which  they 
themselves  have  been  completely  removed,  have,  under  like 
conditions,  other  and  different  physiological  effe  t.  Both  effects 
Dr.  Klein  regards  as  due  to  a  poisonous  quality  of  the  material 
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inoculated  :  and  the  deleterious  substance  found  to  be  bound  up  medicax 
within  the  body  of  the  bacterium  he  would  call  the  "  intra-  rbpobt. 
cellular  "  poison,  that  manufactured  and  retained  in  the  culture  '^~ 

medium,  the  "  metabolic  "  poison,  of  the  particular  microbe  under 
investigation. 

Upon  this  basis  of  differentiation  of  a  microbe  from  its  products 
Dr.  Klein  went  on  to  enquire  whether  the  observed  insuscepti-  • 

bility  to  one  and  other  infection,  conferred  on  an  experimental 
animal  by  a  so-called  protective  inoculation,  is  to  be  referred  to 
mere  multiplication  and  accumulation  within  that  animal  of  the 
protoplasm  (with  its  included  poison)  of  the  microbe  that  has 
been  inoculated,  or  is  due  to  chemical  substances  (of  a  poisonous 
nature)  manufactured  so  to  speak  by  that  microbe  from  out  the 
tissues  of  the  animal  in  question.  A.nd  with  this  surprising 
result : — 

Working  with  a  number  of  dissimilar  microbes  he  found  that 
each  and  all  of  them,  when  their  intracellular  substance 
(whether  living  or  dead)  was  introduced  into  guinea-pigs,  pro- 
duced in  these  animals  one  and  the  same  malady.  Also  he  found 
that  guinea-pigs  made  ill  (short  of  death)  in  the  above  fashion  by 
inoculation  with  the  intra-cellular  poison  of  one  of  his  microbes 
were  fully  protected  against  further  successful  inoculation  with 
the  intra-cellular  poison  of  any  of  his  other  microbes,  and 
this  notwithstanding  that  such  secondary  inoculations  were  made 
with  greater  amount  of  (as  well  as  more  potent)  intra-ceUular 
poison  than  had  been  employed  as  matter  of  first  instance. 

Applying  the  knowledge  thus  obtained  to  a  strict  examination  (a.)  in  respect  of 
of  the  value  as  a  protection  against  cholera  of  the  anti-cholera  ^  ®^ 
inoculations  that  are  now  being  practised,  he  points  out  that  the 
essence  of  these  procedures  is  inoculation  into  the  body  to  be 
protected  of  the  cholera  vibrio  itself,  not  of  the  chemical  products 
resulting  from  its  life  processes ;  and  he  goes  on  to  show,  experi- 
ment by  experiment,  that  though  inoculation  into  the  animal 
body  of  the  intra-cellular  poison  (whether  living  or  dead)  of  the 
cholera  vibrio  does  indeed  protect  that  body  against  further  re- 
action to  the  same  test,  this  vibrio  has  not  monopoly  of  protection 
in  this  sense.  Insusceptibility  to  a  so-called  vii^us-fort  (namely, 
intensified  intra-cellular  poison)  of  the  cholera  microbe  is,  he 
demonstrates,  equally  well  obtained  by  inoculation  of  the  living 
or  dead  intra- cellular  substance  of  a  great  variety  of  microbes. 

He  contends  moreover  that  the  malady  induced  in  his  experi- 
ments indifferently  by  inoculation  of  the  intra-cellular  poison  of 
the  vibrio  of  cholera,  of  the  vibrio  of  Finkler,  of  bacillus 
prodigiosus,  of  proteus  vulgaris,  of  bacillus  coli,  of  the  bacillus 
of  enteric  fever,  or  of  staphylococcus  aureus  cannot,  in  view  of  the 
above  dissimilar  sources  of  infection,  be  thought  of  as  in  any 
sense  specific,  or  as  the  equivalent  or  substitute  for  definite 
attack  of  cholera. 

B    76910.  n 
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In  80  far  indeed  as  the  malady  thus  induced  in  the  guinea- 
pig  results  from  poisoning  by  the  cholera  vibrio  per  se,  the 
facts  ill  our  possession  respecting  the  micro-pathology  of 
cholera  suffice,  he  holds,  to  indicate  its  entire  independence 
of  that  disease.  The  cholera  vibrio,  he  points  out,  like  the 
microbe  of  diphtheria,  does  not  in  the  human  subject — as 
d'  es,  for  example,  the  anthrax  bacillus — range  throughout  the 
system  of  the  peison  attacked.  Neither  Imcillus  diphtherise 
nor  Koch's  comma  bacillus  is  disseminated  in  the  tissues 
of  the  body.  Each  is  strictly  localised  in  the  subject  of  the 
disease ;  and,  as  certainly  with  diphtheria,  so  also  provision  illy 
with  cholera,  we  have  to  regard  the  poison  upon  which  the 
disease  depends  as  a  metabolic  product  locally  manufactured  in 
the  animal  body  by  the  life  processes  of  the  one  or  the  other 
microbe — a  poitson  which  becomes  absorbed,  apart  from  the 
agent  producing  it,  into  the  system  of  the  person  attacked.  In 
Dr.  Klein's  view  therefore  anti-cholera  inoculation  as  now 
practised  cannot  be  expected  to  have  protective  value. 

Eenewal  of  small-pox  prevalence  in  London  in  the  spring  of 
1892,  after  an  interval  of  several  years  during  which  the  disease 
had  remained  well  niffh  absent  from  the  metropolis,  served,  in 
connection  with  Dr.  Klein's  study  of  the  etiology  of  variola  and 
vaccinia,  as  occasion  for  renewal  also  of  experimental  testing  by 
him  of  the  inter-relations  of  these  maladies.  (Appendix  B.,  No.  3.) 
At  this  time,  too,  accounts  were  reaching  us  from  the  C  ntinent 
of  Europe  and  elsewhere,  tending  to  suggest  that  transference 
of  variola  from  the  human  to  the  bovine  animal — with  a  view 
to  modification  of  the  general  disease  variola  into  the  local  malady 
vaccinia,  such  as  had  been  obtained  in  the  past  by  Ceely,  Bad  cock, 
and  others — might  be  undertaken  afresh  with  better  hope  of 
success,  if  calves  were  substituted  as  the  bovine  recipients  of  the 
transferred  infection,  fc»r  the  milch  cows  and  heifers  which  here- 
tofore had  been  chiefly  employed  in  experiments  of  this  nature. 

Dr.  Klein,  therefore,  having  procured  at  the  Hospital  Ships 
in  Long  Reach  lymph  from  the  early  vesicles  of  typical  cases 
of  confluent  small-pox,  proceeded  to  inoculate  this  small-pox 
matter,  by  linear  cutaneous  incisions,  into  calves.  His  first 
experiment  in  this  direction  proved  a  failure ;  but  on  a  second 
attempt  he  succeeded  in  obtaining  a  local  result  in  the  groin  of 
a  calf  thus  inoculated.  ITiis  local  result,  however,  was  in  no 
way  characteristic  of  "  vaccinia."  It  consisted,  on  the  fifth  day, 
of  nothing  more  than  an  appearance,  as  regarded  some  only  of 
the  24  incisions  into  which  small-pox  lymph  had  been  introduced, 
of  a  linear  crust  at  the  site  of  the  incision,  with  swelling  of  the 
skin  in  its  neighbourhood  and  distinct  areolar  redness  At  no 
time  was  there  in  this  calf  any  trace  of  vesicle.  Nevertheless, 
Dr.  Khin,  by  clamping  and  scraping  these  quasi-successful  inci- 
sions, was  able  to  obtain  from  them  material  for  transference  to 
a  second  calf,  in  which  by  the  fifth  day  precisely  similar  results 
were  produced.     This  second  calf  furnished  in  due  course  material 
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for  inoculation  of  a  third,  which  in  turn  served  for  inoculation  M£Diciii 
of  a  fourth  calf.  In  each  animal  of  the  series  the  local  results  rsfSt^^ 
were  in  the  main  identical ;  in  none  was  there  any  appearance 
whatever  of  vesiculation.  So  far  as  the  results  obtained  in  later 
calves  of  the  series  departed  from  the  results  obtained  in  earlier 
calves,  the  difference  was  only  in  the  direction  of  greater  degree 
of  local  manifestation ;  as  for  instance,  greater  swelling  of  skin 
about  the  incisions  and  more  defined  areola,  with  tendency  also 
perhaps  to  larger  amount  of  insertion  success. 

At  the  stage  now  reached,  the  fourth  remove  from  the  small- 
pox patient,  it  was  considered  by  Doctors  Klein  and  Cory  (who  in 
this  matter  acted  in  concert)  that  seuji-fluid  material,  now  to  be 
squeezed  out  without  difficulty  from  the  insertions  which  had 
"  taken  "  in  the  sense  above  described,  might  with  safety  be 
transferred  to  the  human  subject.  Accordingly,  material  obtained 
on  the  seventh  day  from*  certain  incisions  of  the  fourth  calf  of 
the  series  was  introduced  by  Dr.  Cory  by  five  separate  insertions 
into  the  arm  of  an  infant,  and  with  complete  succeas.  The  arm 
of  this  infant  presented  on  the  eighth  day  appearances  charac- 
teristic of  vaccinia.  Moreover,  the  course  of  the  vaccinia  in  the 
baby  in  question  (for  vaccinia  it  undoubtedly  was  in  the  opinion 
of  Dr.  Cory,  who  kept  the  case  under  observation  throughout) 
proceeded  from  first  to  Inst  in  perfectly  orthodox  fashion. 

Having  thus  obtained  by  passing  small-pox  matter  through 
the  calf,  a  lymph  which  in  its  effects  on  the  human  subject 
proved  indistinguishable  from  lymph  of  vaccinia.  Dr.  Klein  sought 
io  Hsceiiain  whether  by  transferring  this  lymph  back  from  the 
human  subject  to  the  bovine  animal,,  complete  manifestation  of 
vaccinia  in  the  latter  could  be  at  once  obtained,  as  is  customary 
in  the  case  of  ordinary  retro- vaccination.  He,  therefore,  secured 
one  of  the  scabs  which  had  fallen  in  due  course  from  the  arm  of 
the  baby  vaccinated  by  Dr.  Cory  with  the  lymph  of  variolous 
pedigree,  and  having  mashed  up  this  scab  in  sterile  salt  solution, 
applied  the  mixture  to  multiple  cutaneous  incisions  in  the  groin 
and  abdomen  of  another  (a  fifth)  calf.  As  a  result,  he  obtained 
by  the  sixth  day,  and  in  50  per  cent,  of  his  incisions,  results  not  to 
be  distinguished  from  that  current  in  the  calves  vaccinated  at  the 
Animal  Vaccine  Establishment ;  and  further,  lymph  taken  in  turn 
from  this  retro- vaccinated  calf  and  inserted  indifferently  into  other 
calves  and  into  the  arms  of  infants,  produced  alike  in  the  bovine 
and  human  subject  typical  vaccinia.  Finally,  as  a  conclusion 
to  this  series  of  experiments.  Dr.  Klein  after  lapse  of  six  weeks 
submitted  this  retro-vaccinated  calf  and  the  calves  vaccinated 
trom  it  to  the  test  of  a  further  and  thorough  vaccination  with 
current  calf -lymph ;  and  with  the  result  that  ^  these  animals 
entirely  resisted  vaccinia. 

Now  it  so  happened  that  while  these  experiments  of  Dr.  Klein 
were  in  progress  the  Board  received  from  Dr.  Simpson^  the 
Medical  Officer  of  Health  of  Calcutta,  two  samples  of  lymph 
which  afforded  convenient  opportunity  for  checking  the  results 
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Medical      that  were  beinor  obtaioed  by  Dr.   Kllein.     Dr.  Simpson  had    ifc. 


OFPICBK'4 


rbpobt.       seems,  been  experimenting  on  precisely  similar  lines.      He  haxi 
obtained  lymph  frum  the  vesicles  of  a  small-pox  patient  on  tlie 
fifth  day  of  eruption,  had  passed  this  small-pox  lymph  (as  hcwi 
Dr.  Klein)  through  two  or  more  calves,  had  then  transferred  the 
l3Miiph  by  in-vaccinalion  of  their  aims  through  one  or  more 
children,  and  fro  na  these  children  had  re -transferred  it  again  to 
calves.     It  was   lymph   from  calves   thus   so   to   speak  retro- 
vaccinated  that  Dr.  Simpson  forwarded  fi-om  Calcutta,  and  botli 
his  samples  were  accordingly  handed  to  Dr.  Klein.     The .  result 
of  Dr.  Klein's  testing  of  this  Calcutta  lymph  proved  altogettier 
confirmatory  of  his  own  recent  experience.     On  receiving  Dr. 
Simpson's  samples  he  inseited    each   separately  into   multiple 
incisions  of  the  groins  and  abdomens  of  different  calves.     By  the 
fifth  or  sixth  day  both  calves  exhibited  typical  vaccinia ;  the  only 
observed  difference  between  the  two  animals  being  that  in  one 
the  induced  \  accinia  was  retarded  somewhat  as  compared  with  the 
other.     Lymph  taken  on  the  sixth  and  seventh  days  from  the  calf 
in  which   the  process  had  been  least  retarded  was  now  used  for 
insertion  (by   Doctors  Klein  and  Cory  respectively)  into  another 
calf  and  into  the  arms  of  three  infants.     As  a  result  both  calf  and 
infants  presented  at  due  time  typical  vaccinia.     The  three  infants 
afforded  on  the  eighth  day   lymph  for  other  five  babies,  and 
these   like   their  vaccinifers  passed   through    their  vaccination 
without  any  sort  of  abnorinality  or  complication.     In  the  end 
both  calves  which  in  the  first  instance  had  been  made  recipients 
of  Dr.  Simpson's  samples  of  lymph  were  subjected   to  further 
vaccination ;  but,  as  in  the  case  of  Dr.  Klein's  own  series,  an 
attempt  to  vaccinate  them'failed  entirely, 

^^ovhruFH^^  Dr.  Klein's  other  study  during  the  year  of  the  etiology  of 
BoviwB  AND  vaccinia  and  variola  has  had  concern  with  the  bacteriology  of 
lymph  from  the  one  and  the  other  source,  and  has  been 
especially  addressed  to  discovery  in  these  lymphs  of  the  microbe 
of  the  one  and  the  other  disease.  In  his  search  in  the 
latter  direction  he  derived  some  assistance  from  the  following 
considerations.  On  the  one  hand  he  had  in  mind  the  well- 
known  fact  that  lymph  collected  from  the  ripe  vaccine  vesicle 
and  thoroughly  dried  on  points  can  retain  it«  activity  for  a  great 
length  of  time.  On  the  other  hand,  his  own  experience  had  told 
him  that  lymph  taken  in  a  very  early  stage  of  the  vaccine 
vesicle,  though  fully  potent  for  calf-to-calf  vaccination,  is  com- 
parative useless  when  dried  and  stored.  Regard  for  both  these 
considerations  led  him  to  suspect  that  the  superior  activity 
after  drying  of  late  lymph  might  be  due  to  spore  condition  of 
the  vaccine  principle  contained  in  it,  and  the  inferior  activity 
of  dried  early  lymph  to  the  circumstance  that  spores  had  not  yet 
been  formed  therein  at  the  date  of  its  collection.  Hence  he 
determined  to  examine  the  nascent  vaccine  vesicle  with  a  view 
to  the  more  likely  detection  of  the  hypothetical  microbe  of 
vaccine  resident  in  the  contained  lymph  of  such  vesicle. 
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Dealing  first  with  vaccinia  in  the  calf,  Dr.  Klein  found  that  mbdical 
lymph  taken  from  the  budding  vesicle  at  the  third  and  fourth  uypoBT." 
day  of  vaccination  contained,  on  examination  in  coverglass 
specimens  stained  in  alcoholic  gentian  violet,  a  minute  bacillus 
in  abiindance  and  almost  in  pure  culture.  Tnis  bacillus  has 
definite  morphological  features,  and  contains  always  a  spherical 
or  slightly  oval  globule  that  Dr.  Klein  makes  no  doubt  is  a  spore. 
In  lymph  taken  from  the  calf  on  the  fifth  day  the  same  bacillus 
is  present  but  in  far  less  number  than  in  the  earlier  lymph  ;  in 
late  lymph  (sixth  or  eighth  day)  this  bacillus  is  scarce,  and  seems  to 
be  replaced  by  granules  taking  the  fuchsin  stain,  granules  which 
Dr.  Klein  suspects  to  be  spores  of  the  bacillus  escaped  from  their 
bacillary  envelopes.  The  presence  of  this  bacillus  at  the  very 
earliest  stage  of  vaccinia  in  which  lymph  is  procurable  from  the 
calf,  and  in  amount  far  in  excess  of  any  other  micro-organism, 
seemed  to  Dr.  Klein  to  indicate  that  this  microbe  is  not  anadven- 
titious  saprophytic  organism  ;  and  this  view  obtains  corroboration 
from  the  circumstance  that  Dr.  Kllein's  attempts  to  cultivate  the 
bacillus  (or  its  spores)  in  a  great  variety  of  artificial  media  failed 
in  every  instance.  This  failure  of  the  bacillus  to  grow  outside  the 
animal  body  was  the  greater  misfortune  since  it  has  thus  far 
prevented  study  by  Dr.  Klein  of  its  ability  by  itself  to  produce 
vaccinia. 

Having  made  himself  familiar  with  the  morphology  of  this 
microbe  of  calf  lymph.  Dr.  Klein  next  proceeded  to  examination, 
by  the  same  methods,  of  lymph  from  vaccine  vesicles  in  the 
human  subject.  In  this  lymph  he  found  likewise  a  bacillus 
corresponding  in  all  respects,  so  far  as  he  was  able  to  test  it,  with 
that  found  in  calf  lymph.  And,  finally,  from  lymph  of  the 
vesicles  of  small-pox  patients  he  obtained  a  bacillus  in  no  way 
to  be  differentiated  by  the  means  at  his  disposal  from  that  found 
alike  in  vaccine  lymph  from  bovine  and  human  sources. 

As  with  the  bacillus  of  calf  lymph,  so  also  with  the  bacilli 
from  human  vaccinia  and  from  small  pox,  by  no  condition  that 
lie  was  able  to  contrive  could  Dr.  Klein  get  these  organisms  to 
grow  outside  the  animal  body  in  artificial  culture  media.  Until, 
therefore,  these  diflSculties  are  overcome,  he  is  greatly  hindered 
in  further  study  of  these  very  interesting  and  perhaj^s  highly 
important  micro-organisms. 

Among  the  micro-organisms — bacilli,  moulds,  sarcinae,  cocci —      Studtof 
normally  inhabiting  the  small  intestine  of   man,   the  bacillus    isJeoFHu^ir 
coli   communis   especiallj"    deserves  attention.     Not  only  does      ^'"w'"* 
it  seemingly  exist  indifferently  in  the  intestine   of  man  and 
other  animcds,  and  as  well  in  various  media  outside  the  animal 
body,  but  it  bears  in  certain  respects  (as  has  been  already  noted) 
so  close  a  resemblance  to  the  so-called  enteric-fever  bacillus  as 
to   be  frequently  confused  with  that  organism.     Dr.  Cautley 
during  1892-93  has  made  investigation  of  this  bacillus  obtained 
•  by  him  for  the  most  part  from  the  human  subject.   (Appendix  B., 
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on^^m'  ^^'  *•)  Examining  the  contents  of  the  small  intestine  taken 
Rbport.  from  bodies  of  persons  whose  death  had  resulted  from  a  great 
*  variety  of  diseases,  he  always  finds  this  bacillus,  and  finds  it 
usually  in  far  greater  abundance  than  any  other  organism.  He 
has  thus  had  opportunity  of  studying,  morphologically  and 
culturally  in  a  great  variety  of  media,  samples  of  this  bacillus 
from  many  separate  sources,  and  his  work  in  this  sense  has 
already  proved  of  service,  as  forming  the  basis  for  Dr.  Klein's 
differentiation  of  the  "  typhoid  bacillus  "  which  is  recorded  in 
another  paper  of  this  volume. 

Like  other  observers,  Dr.  Cautley  does  not  find  the  bacillus 
coli  presenting  invariably  strictly  definable  morphological 
characters.  These  tend  to  vary  somewhat  in  his  experiments 
according  to  the  sources  whence  the  bacillus  has  been  derived, 
and  aooordii^  also  to  the  culture  medium  in  which  it  has  been 
grown.  Nevertheless,  Dr.  Cautley  is  disposed  to  include  all 
these  observed  variations  within  the  limits  of  a  single  species, 
and  he,  like  Dr.  Klein,  makes  definite  distinction  between 
bacillus  coli  and  the  "  typhoid  bacillus." 

SipncxMiA.  In  reference  to  septicsemic  processes.  Dr.  Andrewes  has  made 
examination  of  the  ability  of  one  and  another  microbe  to  cause 
septicaemia  in  rodents,  according  as  it  has  or  has  not  been 
associated  with  the  latter  process  in  the  human  subject. 
(Appendix  B.,  No.  6.)  Streptococci  of  two  sources  were  thus 
tested  by  him.  The  one  streptococcus,  obtained  from  the  heart- 
blood  of  a  person  who  had  died  from  perforation  of  the  bowel 
during  an  attack  of  enteric  fever,  induced  in  rodents,  but  un- 
certainly, septicaemia  of  a  comparatively  mild  sort ;  the  other 
streptococcus  obtained  from  the  pus  of  a  cerebral  al»ces8  which 
had  proved  fatal  to  the  subject  of  it  failed  to  induce  septicaemia 
in  these  animals,  but  produced  instead  chronic  abscess  at  the 
point  of  inoculation.  With  two  species  of  bacillus,  the  "  typhoid 
bacillus  "  and  the  bacillus  coli,  derived  from  the  human  subject, 
Dr.  Andrewes  also  failed  to  produce  in  rabbits  any  definite  blood 
infection.  But  the  result  to  rodents  was  altogether  diflferent 
when  he  used  for  experimental  infection  of  these  animals  bacilli 
of  two  sorts,  bearing  resemblance,  the  one  to  bacillus  coli,  the 
other  to  the  "  typhoid  bacillus,"  and  both  of  which  had  been 
obtained  from  the  septicsemic  fluids  of  guinea-pigs.  These  bacilli 
invariably  produced,  on  subcutaneous  inoculation  into  rodents, 
intense  and  usually  quickly  fatal  septicaemia. 

Dr.  Martin's  investigation  of  the  Chemical  Pathology  of 
Infectious  Diseases  has  in  1892-93  been  extended  to  tetanus. 
During  the  year  he  has  found  opportunity  for  closely  observing 
in  the  above  sense  eight  cases  of  this  malady;  but  the  ex- 
perimental procedures  adopted  by  him  in  regard  of  the  material 
obtained  from  the  cases  in  question  are  not  yet  sufficiently  fur 
advanced  to  enable  him  to  report  in  detail  on  the  subject. 
Meanwhile,  therefore,  he  submits  (Appendix  B.,  No.  6)  a  paper 
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in  further  consideration  of  the  rasnlts  of  his  previous  research      ofwcbb^ 
into   diphtheria,  in  their  bearing  on  the  symptoms  exhibited  by       Bbpqbt. 
those  suffering  from  that  disease. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

E.  THORNE  THORNE. 
May  1894. 
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No.  1. 

Digest  of  the  Vagoination  Officers'  Returns,  with  regard  to 
Children  whose  Births  were  registered  in  the  Year  1890. 

The  following  is  the  nineteenth  annual  return  under  the  Vaccination 
Act,  1871.  Of  875,188  births  returned  to  the  Board  by  the  several 
Vaccination  Officers  in  England  and  Wales  as  registered  during  the 
jear  1890,  the  number  which  at  the  time  the  return  was  made  had 
been  registered  as  successfully  vaccinated  was  682,560.  ITiis  number 
is  78*0  per  cent,  of  the  whole.  The  children  whose  births  were  regis- 
tered during  the  year,  and  who  were  not  recorded  as  successfully 
yaccinated,  numbered  192,628.  Of  this  number,  91,768  were  registered 
as  having  died  un  vaccina  ted.  Out  of  the  same  number,  1,672  had 
been  registered  as  insusceptible  of  vaccination ;  2  as  having  contracted 
small-pox  and,  therefore,  not  needing  to  be  vaccinated  ;  13,615  as 
having  their  vaccination  postponed  by  medical  certificate ;  and  there 
remained  on  the  Vaccination  Officers'  registers  85,571  children  bom 
in  1890,  who  had  "removed,"  were  "not  to  be  traced,"  or  were 
otherwise  unaccounted  for.  If  from  the  875,188  births  returned  by 
these  officers  deduction  of  the  deaths  without  vaccination  be  first 
made,  it  appears  that  of  the  remaining  783,420  children,  there  were 
registered  at  the  time  of  the  return  87*1  per  cent,  as  successfully 
vaccinated;  0'2  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  small-pox  ;  and  1  *  7  per  cent,  as  under  medical  certificate 
of  postponement ;  leaving  10*9  per  cent,  as  at  that  time  stiU  unaccounted 
for  as  regards  vaccination. 

The  per-centage  of  children  not  finally  accounted  for  as  regards 
vaccination  (t.e.,  including  cases  postponed)  was  11*3  of  the  total 
births  (875,188) ;  and  this  figure  is  given  in  the  Summary  of  Returns, 
in  sequence  to  the  records  of  former  years. 

By  the  latter  method  of  computation,  it  appears  that  the  proportion 
of  cases  not  finally  accounted  for  in  the  metropolitan  returns  for  1890 
was  13*9  per  cent. ;  in  the  provincial  returns,  10*9.  Of  the  registered 
B    76910.  ^ 
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births  of  the  uineteen  years  1872-90,  the  corresponding  proportion  not 
finallj  accounted  for  in  regard  to  vaccination  in  each  year  respectively 
has  been  as  follows : — 


Metropolis. 

BMt  of  England. 

Metropolis. 

Best  of  England. 

189S 

4*5 

1889 

6-6 

4*6 

1S7S 

4*2 

188S 

6-5 

4;9 

1874 

4-1 

1884 

6-8 

187S 

8-8 

1886 

7-0 

1876 

4*0 

1886 

7-8 

1877 

4-1 

1887 

90 

1878 

4-8 

1888 

10*3 

8-2 

1879 

4-5 

1869 

11-6 

9-6 

1880 

4*6 

1880 

18*9 

10-9 

1881 

•    "  ' 

4-S 

In  1890  the  proportion  of  cases  unaccounted  for,  afler  deduction  of 
the  postponed  cases,  in  the  metropolis  and  in  the  rest  of  England, 
was  12*2  and  9 '4  per  cent,  respectively. 
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BNOLAND  t  WALES     - 

Ditto  {excluding  Metro- 
politan Unions). 

MSTSOPOLITAV   XJKIOHS  - 

COUNTIES. 

Bvolaitd: 
Bedford  - 

Berks 

Bucks 

Ounbridge 

Chester    • 

Cornwall  - 

Cumberland 

Derby 

Deron 

Dorset     - 

Durham  • 

Essex 

Olooeester 

Heiefovd  ■         • 

Herts      - 

Hunts     • 

Kent  (extra-metrop.) 

Lancaster 

Leicester* 

Lincoln    • 

Middlesex  (ex.-metro.) 

Monmouth 

Norfolk   - 

Northampton     • 

Northumberland 

Nottingham 

Oxfbrd     •         • 
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875488 
7464MS 

i;S8,226 


4JS0S 

7,178 

4,529 

6,306 

20,708 

8.476 

8,410 

18,196 

16,894 

4^790 

36,968 

tS,271 

80^840 

2,906 

6,968 

1,809 

22^100 

126,727 

11,786 

12,967 

16,287 

9,246 

18,038 


8,988 
16,588 
16,780 

6488 


682,560 
686,706 

96364 


2,690 

6.198 

3,920 

4,670 

17.617 

6,669 

6,981 

10647 

14.207 

4^080 

29,874 

18,489 

15,484 

8,670 

6,601 

1462 

17,791 

97338 

8338 

10,780 

12388 

7304 

10.167 

8370 

18319 

18306 

4446 


1.672 
1340 

488 


7 

4 
10 

8 
88 

8 

6 
10 
19 

6 
68 
68 
41 

8 

9 

4 
44 
261 

6 
28 
69 

6 
16 

8 
19 
86 

9 


a 


> 


91.768 

1S315 

86371 

78386 

11,406 

60376 

18,188 

8419 

15,605 

621 

74 

1306 

678 

98 

300 

394 

69 

146 

474 

89 

160 

8,196 

862 

716 

968 

144 

772 

961 

806 

394 

1361 

201 

1487 

1312 

346 

811 

808 

68 

348 

4484 

679 

8373 

8347 

660 

8306 

1378 

440 

2M 

845 

66 

111 

668 

71 

789 

108 

17 

84 

8381 

400 

1394 

16365 

1,938 

11326 

1387 

67 

6,144 

I3O6 

876 

623 

1346 

168 

1388 

988 

800 

406 

1,418 

164 

1,878 

1.066 

118 

8,778 

1399 

687 

864 

1378 

806 

1386 

478 

Tf 

478 

11-8 
10-9 

18-9 


30*0 
5'6 
4*6 
4-9 
4*7 

10-8 
71 

10-6 
68 
8*4 
9-8 

11-5 

14*8 
6*9 

11-6 
8-9 
9*9 

10-7 

68  9 
6*8 

11*8 
6*6 

11-0 

48*6 
8*4 

U*0 

10*7 
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00 

5 

Rei 

i 

rPRKS.  1800. 

^ 

c 
s 

1 
P 

1 

j 

I'M 

liii 

COUNTIBS-coii<. 

EiroLAVD-eonf. 

Rutland  - 

520 

457 

SO 

6 

18 

4-6 

Salop 

6,856 

6.010 

7 

- 

664 

70 

196 

40 

Somerset 

14.109 

10,861 

SO 

- 

1.812 

283 

1313 

18*5 

Southampton 

17.980 

16.237 

17 

- 

1.410 

248 

1074 

7-8 

Stafford    .          -          - 

S2.S51 

26,272 

54 

- 

8.718 

888 

1.924 

7-1 

Suffolk     - 

9,979 

8.389 

5 

- 

801 

189 

695 

7-0 

Surrey  (extra-metro.)    - 

liJS2i 

11.345 

26 

1,079 

219 

1353 

14-8 

Sussex      - 

18.469 

10.651 

25 

_ 

1,089 

262 

1.442 

12-7 

Warwick  - 

2*,072 

19,472 

47 

- 

2,738 

256 

1,660 

7-6 

Westmorland     - 

1,719 

1.518 

2 

_ 

126 

18 

25 

2-5 

Wilts       - 

7.001 

5,961 

* 

- 

509 

118 

409 

7-6 

Worcester 

18,092 

15.397 

44 

1 

1395 

160 

595 

4*2 

York.  East  Riding 

12.119 

9,906 

37 

_ 

1.276 

100 

740 

6*9 

York.  North  Riding      - 

10,946 

8.883 

7 

1,229 

280 

597 

7-6 

York.  West  Riding       - 

78,615 

52.301 

168 

8.930 

712 

11.504 

16-6 

W^XIS: 

Anglesey  - 

801 

692 

- 

"" 

80 

6 

28 

36 

Brecknock 

1,536 

1.807 

— 

145 

20 

64 

6-6 

Cardigan  - 

1.583 

1.375 

- 

_ 

110 

24 

4* 

48 

Carmarthen 

4,015 

8.602 

— 

— 

868 

24 

61 

10 

Camarron 

3.041 

2.619 

2 

— 

282 

67 

71 

4*6 

Dcnhigh  - 

j     2.604 

2.179 

1 

265 

67 

92 

61 

Flint 

j     2.232 

1.980 

- 

191 

40 

71 

60 

Glamorgan 

22.249 

20.485 

22 

2.647 

870 

725 

4-5 

Merioneth 

1.723 

1.484 

2 

171 

39 

27 

3-8 

Montgomery 

1.604 

1,478 

1 

— 

159 

24 

87 

3-6 

Pembroke 

2,801 

1.930 

1 

- 

220 

47 

100 

6-4 

Radnor    • 

451 

364 

_ 

_. 

35 

12 

40 

11-6 

Digitized  by 


Google 


Rbtusitb,  1890. 

MBTROPOLITAN 
UNIONS. 

^ 

1 

> 

1 

3 

! 

} 

^1^ 

g8l8 

Bethnal  Oreen 

4,786 

2,717 

6 

1 

668 

39 

1.410 

80*6 

OamberweU  • 

7,152 

5.408 

17 

- 

729 

226 

772 

14-0 

Ohelteii        .         .         . 

2,711 

2328 

1 

- 

311 

17 

154 

6-8 

Fnlbftni        .         .          - 

5376 

4365 

35 

- 

584 

46 

847 

6-7 

Qeorge,  St.,  HanoTor  8q.  - 

3,014 

2.636 

10 

- 

258 

17 

98 

8*6 

George,  St.,  in  the  East    - 

1,809 

1.486 

4 

- 

227 

4 

189 

7-9 

Giles.  St.  and  St  George  - 

1,153 

818 

3 

- 

127 

6 

200 

17-8 

Oreenwich   -         -         . 

5,271 

3,004 

13 

- 

668 

277 

1.425 

82-3 

Hackney      .          .          . 

6,629 

4,235 

23 

- 

646 

41 

1382 

260 

1,477 

1,254 

15 

- 

116 

16 

77 

6*3 

Holljom 

4,966 

3»804 

5 

- 

559 

58 

560 

lt'4 

Islington      ... 

9,239 

7350 

19 

- 

1.117 

122 

731 

9-2 

Kensington  - 

3.788 

3.160 

16 

- 

324 

88 

255 

7-6 

Lambeth      • 

8357 

6,570 

29 

— 

990 

144 

1.124 

14-3 

Lewisham     - 

2,280 

1337 

16 

— 

i83 

17 

127 

6-3 

London,  City  of       - 

746 

603 

1 

- 

65 

8 

69 

10-3 

Marylebone  - 

4.364 

3.643 

3 

— 

382 

67 

269 

7-7 

MUe  End  Old  Town 

4,0*5 

2338 

24 

— 

811 

119 

960 

26-5 

Glare,  St.      - 

43  J3 

3390 

12 

— 

516 

118 

597 

U-8 

Paddington  • 

2,845 

2.255 

7 

— 

254 

29 

800 

11-6 

Rmcras,  St. 

6353 

5387 

42 

— 

623 

118 

988 

15-1 

Poplar 

5,813 

4357 

38 

- 

588 

33 

U02 

19-5 

Saviour,  St. 

6,823 

5,256 

19 

— 

756 

77 

715 

11*6 

Shoreditch   - 

4374 

3,450 

5 

— 

514 

51 

851 

9*8 

Stepney        - 

1,851 

l.il7 

8 

— 

203 

3 

220 

12'0 

Strand 

505 

391 

— 

— 

78 

6 

80 

71 

Wandsworth  and  Ctapham 

9,038 

6.938 

44 

— 

894 

864 

803 

12-9 

Westminster 

871 

654 

— 

— 

102 

42 

78 

]3'9 

Whitechapel 

2.748 

2.434 

1 

— 

239 

- 

74 

3-7 

Woolwich     . 

3»438 

2375 

7 
423 

~ 

329 

24 

108 

3-7 

128326 

96354 

1 

18.133 

2.119 
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Wycombe     - 

CAMBBIDQE. 

Oambridice   • 
Caxton  and  Arrington 
Chesterton    - 
Ely     • 
Linton 
Newmarket  • 
North  Witchford    - 
Whittlesey    • 
Wisbech 

CHESTER. 


Altrincham 

Birkenhead 

Chester 

Congleton 

Macclesfield 

Nantwich 

Northwich 

Rnncom 

Stockport 

Tarvin 

Winal 


lies 

1.006 

^ 

— 

JIM 

116 

10 

94A 

782 

97 

26 

270 

240 

— 

~. 

17 

1 

762 

669 

— 

_ 

70 

8 

§60 

46S 

— 

~. 

63 

18 

3S4 

298 

—• 

-_ 

24 

3 

901 

799 

2 

_ 

69 

26 

478 

436 

1 

_ 

81 

2 

162 

188 

— 

_ 

12 

903 

784 

~ 

91 

7 

1.703 

1.616 

6 

133 

20 

4.207 

8.664 

6 

... 

438 

80 

1.462 

1.278 

3 

— 

132 

17 

1.184 

987 

— 

_ 

108 

-16 

ijm 

i;w6 

1 

— 

169 

29 

2jm 

1.729 

1 

— 

196 

63 

1.788 

1.694 

1 

_ 

172 

6 

1^98 

1.248 

— 

.m^ 

144 

9 

3.to9 

8.089 

10 

m-m 

572 

66 

287 

266 

— 

— 

24 

1J082 

866 

1 

— 

108 

1 

s 

16 
28 
9 
6 
8 
2 
61 


28 
80 
37 
28 
87 
99 
16 
36 
802 
7 
61 


4-0 


71 
1-6 
80 
7-2 
3-6 
3*4 
21 
1-3 
7-6 


2-8 
8*6 
8-7 
S'4 
41 
7-3 
1-2 
31 
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2*4 
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B. 

, 

► 

13 

11 
5 

1 

3 

i 

1 

Children  not 
counted  for 

centofb^ 

1 

1 

i 

1 

> 

1 

(X)RNWAM.. 

Austell.  St. 
Bodmin 
Camelford    . 
Columb.  St..  Major. 

902 
461 
196 
402 

790 
888' 
166, 
861 

1 
1 

— 

74 
86 

24 
81 

22 
7 

12 
2 

16 
21 

7 

41 
6*2 

7-7 
2'2 

Palmouih     - 
Germans.  St. 

627 
481 

906 
422, 

— 

77 
60 

2 

4   . 

24a 

46*6 
1*9 

Helston 
Laonoeston  - 
Idskeard      - 
Penzaace 

693 

418 

781 

1.299 

461 

867 

626 

1/)15 

^ 

- 

94 
44 

76 
169 

22 

7  - 
4   ■ 
U 

Id 

5 
26 
114 

6*4 
2*9 
41 
9*6 

Redruth 
Stratton       - 

1.605 
174 

1.069 
152 

i: 

— 

226 
16 

81 
8 

180 
3 

140 
8*4 

Truro           .          -          . 

808 

668 

1 

— 

88 

17 

134 

18-8 

CUMBBELAND. 

Alston-with^arrigUl 

77 

67 

_^ 

^_ 

8 

2 

2*6 

Bootle 

627 

404 

1 

— 

44 

24  . 

54 

14*8 

Brampton    - 
Oarible 

£48 

196 

— 

_ 

27 

14 

9 

9'8 

1.676 

1.837 

2 

^~ 

173 

88  . 

26 

4*1 

Cockermonth 

2.668 

1.981 

—> 

—  • 

818 

-     78 

191 

10*6 

Longtown    - 

160 

181 

—3 

— > 

20 

6  . 

4 

6*6 

Penrith 

660 

491 

_ 

48 

6 

4 

2*0 

Whitehaven  • 

2.040 

1.768 

8 

— 

163 

19 

92 

6*4 

Wigton 

694 

612 

~~ 

— 

60 

19 

18 

4-6 

DRBBT. 

Ashbourne   •         •         - 

662 

471 

__ 

_ 

63 

4 

28 

5*7 

Bakewell      - 

798 

669 

2 

— 

70 

18 

89 

6*6 

Belper 
Chapel-en-le-Prith 

1.966 
696 

1,74$ 

686"* 

1 

" 

186 
61 

18 
18 

24 
47 

1-9 

8'6 

Chesterfield  • 

8,792 

2.858 

1 

— 

855 

82 

601 

16*4 

Derbjr 

2,597 

1398 

4 

— 

289 

28- 

888 

16*8 

Glossop 
HayAeld       - 

746 
831 

681 
290 

~" 

z 

99 
29 

19 
1 

46 
11 

8*7 
3.6 

Sbardlow      • 

1.714 

1.456 

1 

— 

120 

28 

106 

7-9 

DEVON. 

Axminster    ... 

481 

877 

, 

_ 

83 

2 

19 

4*9 

Barnstaple    • 
Bideford       • 

1.141 
576 

974 
618 

2 
1 

— . 

105 
46 

.      26 
6. 

84 

5-5 
1*9 

Crediton 

477 

426 

__ , 

87 

2 

18 

8*1 

524 

467 

1 

__ 

47 

6 

14 

3*6 

Bxeter 

Holsworthy  . 

969 
246 

721 
221 

B 

— 

107 
19 

44 

4 

85 
2 

13*4 
2*4 

Honiton 
Xingsbridm. 
Newton  Abbot 

600 

475. 

1.866' 

441 

428 

1.663 

1 

~~ 

35 
81 
160 

6 
7 
16 

18 
8 
26 

4*8 
8*2 
2*2 

Okehampton 
Plymouth     • 

426 

872 

1 

— 

88 

11 

8 

4*5 

2.485 

1348 

t 

_ 

298 

67 

286 

12*9 

Plympton  St.  Mary 

672 

638 

_« 

68 

18 

58 

10*6 

Southmolton 

S88 

844 

«_ 

__ 

26 

10 

3 

8*4 
14*2 

Stoke  Daserel 

1.670 

1.196 





152 

64 

169 

TaTistock      - 

761 

666 

— 

_> 

71 

2 

28 

8*S 

Thomas,  St. 

1.286 

1.090 

8 

_ 

89 

61 

48 

8*1 

Tiverton 
Torrington   - 

724 
876 

ss 

8 
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— 

54 

28 
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2 
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B 
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► 

> 
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2^ 
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I 

g 

1 

1 

Children  not  flna 
counted  for  (inc 

cent,  of  births. 

DORSET. 

Beaminster 

Blandford 

Bridport 

Oeme 

Dorchester 

PooJe  - 

Shaftesbury 

Sherbomo 

Sturminster 

Wareham  and  Fnrbeck 

Weymouth  - 

Wimbome  and  Cranbome 


DURHAM. 

Auckland 
Ghester-le-Street 
Darlington   • 
Durham 
Easington     - 
Gateshead     • 
Hartlepool    - 
Houffhton4e-Spring 
Lancbester  • 
Sedgefleld     - 
South  Shields 
Stockton 
Sunderland  - 
Teesdale 
Weardale      • 


ESSEX. 

BiUericay     - 

Braintree 

Chelmsford  • 

Coldiester    • 

Dunmow       >  • 

Bpping 

HjOstead      - 

Lezden  and  Winstree 

Maldon 

Ongar 

Orsett 

Rochford 

Romford 

Saffron  Walden 

Tendriug 

West  Ham    - 


GLOUCESTER. 


Barton  Regis 
Bristol 
Cheltenham  • 
Chipping  Sodbuiy 
Cirencester  • 
Dnrsley 
Gloucester    • 
Newent 
Korthleaoh  • 


259 

238 

13 

6 

8 

818 

270 
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_ 

23 

7 

IS 

368 

817 

2 

.— 

32 

6 

12 

166 

142 
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— 

12 

2 

460 

424 

1 

_ 

27 

8 

702 

627 

3 

— . 

37 

10 

25 

296 

267 
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— 

14 

3 

22 

279 

263 
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— 

16 

4 

6 

272 

247 
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_ 

15 

10 

468 

427 

— 

_ 

32 

1 

8 

764 

406 

— 

— . 

62 

2 

214 

453 

387 

30 

13 

23 

8,2^ 

2.686 

380 

61 

222 

^•S? 

1.502 

— 

218 

36 

107 

i;»5 

984 

— 

164 

8 

228 

2.607 

2.143 

— 

237 

81 

93 

1.790 

1.548 

— 

207 

12 

37 

4,750 

3.539 

_ 

566 

60 

678 

2.406 

1.981 

— 

804 

27 

179 

1'!? 

131 

— 

176 

12 

84 

2.224 

1311 

.— 

266 

20 

124 

602 

600 

—m 

61 

8 

22 

6.227 

3,787 

_ 

697 

157 

677 

2.264 

1.634 

— . 

266 

80 

282 

6,012 

6.046 

11 

_ 

656 

68 

237 

659 

447 

— 

— 

66 

9 

47 

406 

412 

~ 

42 

6 

6 

469 

391 

42 

19 

17 
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1 

_ 

68 

13 

16 
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^ 
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71 

15 

40 
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3 

_ 

97 

IS 

92 
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— 

— 

26 

11 

8 
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6U 

4 

— 

63 

6 

27 
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886 

I 

— 

36 

4 

21 
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1 

— 

42 

3 

8 
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^ 

— 

47 

3 
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287 

222 

— 

— 

17 

7 

21 

962 

729 

4 

— . 

96 

20 

111 

894 
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1 

— 

74 

40 

46 

1.667 

1.244 

4 

-~ 

148 

58 

20S 

446 

410 

8 

— 

17 

1 

14 

1.110 

956 

1 

_ 

108 

9 

41 

12,048 

9,220 

46 

" 

1.000 

348 

1.331 

6.629 

4.600 

15 

640 

88 

281 

1.671 

1.262 

— 

169 

29 

106 

1.264 

841 

— 

150 

73 

196 

421 

866 

-« 

26 

6 

21 

563 

440 

_ 

49 

10 

48 

6.629 

4,600 

16 

— 

640 

88 

281 

1.446 

60 

^ 

^ 

183 

1,202 
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1 

^ 

12 

U 

14 

221 
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•" 

"■ 

16 

3 
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6*4 
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I'S 
1-7 
6-0 
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8-6 
S-7 
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7-9 


8*4 
7-6 

170 
4-9 
2*7 

1S*4 
8*3 
S-1 
6*6 
4'S 
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16' 1 
6*0 

10*0 
2*6 
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S-9 
6*0 
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4*5 
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16*4 
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OLOUCBSTER-oofi^. 

Stow-jn-the-Wold  - 
Stroud 
Tetbunr 
Tewkesbury  - 
Thornbury    - 
"Westbunr-on-Sevem 
Wheateimunt 
Winchoomb  - 


HBBEFOBD. 


Bromjrftrd 

Dore 

Hereford 

Kinxton 

Ledbury 

Leominster 

Roes 

Weobley 


HERTS. 

Albans,  St.    • 

Bamet 

Berkhampstead 

Bishop's  Stortford 

Buntiiurford- 

Hatfield 

Hemel  Hempstead 

Hertford 

Hitohin 

Royston 

Ware  • 

Watford 

Welwyn 


HUNTINGDON. 

Huntingdon 
iTes^St. 
Neol8.St.     - 

KENT  (Bxtra-Mbtbo- 

POLITAH). 

Ashford,  Bast 

Ashford,  West 

Blean 

Bridge 

Bromley 

Canterbury 

Oranbruok 

Bartford 

Dorer 

Bastry 

Blham 

Wvrtnham 

Gfavesend  and  Milton 

fldUinsboum 

Hoo    .         .         - 

Maidstone    • 


U7 

1.147 

IM 

409 
776 
187 
249 


277 
211 
914 
286 
340 
9S4 
482 
201 


757 

1.240 

406 

038 

138 
182 
415 
431 
763 
402 
528 
996 
04 


806 
886 
682 
420 
464 
802 
00 


488 
031 
316 

1.833 
447 
321 

2.056 

1.041 
746 

1,011 
828 
626 
Si7 
129 

1,237 


404 


018 
397 
394    846 


300 
398 
406 
203 

1.414 
380 
280 

1.011 
748 
667 
844 
737 
469 
280 
109 
940 


1 



27 

8 

At. 

23 

1 

— 

24 

8 

12 

1 

— 

60 

3 

17 

— 

— 

24 

1 

7 

— 

— 

40 

4 

10 

6 

— 

72 

19 

99 

~ 

1 

1 

2 

1 

41 

0 

17 

2 

— 

30 
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31 

8 

8 

24 

4 

19 

2 

— 

42 

IS 

38 
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— 

46 

3 

26 

•^ 
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32 

9 

82 

3 
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232 

84 

100 
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— 

40 

4 

18 

— 

— 

24 

8 

14 

10 
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186 

86 

263 

2 

— . 

116 

29 

146 

— 

— 

66 

7 

14 

2 

— 

97 

18 

50 

3 

— 

68 

4 

16 

2 

— 

06 

2 

97 

2 

— 

28 

2 

10 
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— 

8 

1 

11 

^ 

"" 

134 

16 

142 

7*0 
4*6 
2*6 
1*8 
3*6 
11-8 
0*6 
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3-3 
4*1 
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9-4 
0-0 
9-8 
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16-8 
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8-7 
9*8 
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I 

is 


KENT       (EXTBA-MSTBO* 
POLITAir)— C<WI^ 


Mailing        • 
Medway 
Milton 

Bomney  Marsh 
Sevenoaks    - 
Sheproy 
Strood 

Tenterden    - 
Thanet.  Isle  of 
Tonbriuge     • 


LANCASTER. 


Ashton-nnder-Lyne 
Barrow-in-Famess 
Barton-apon-Irwell 
Blackburn 
Bolton 
Burnley 
Bury  - 
Ghorley 
Ohorlton 
Olitberoe 
Fylde,  The 
Qarstanc 
Haslingden 
Lancaster 
Leigh- 
Liverpool 
Lunesdale 
Manchester 
Oldham 
Ormskirk 
Prescot 
Preston 
Prestwich 
Rochdale 
Salford 
Todmorden 
Toxteth  Park 
XJlverston 
Warrington 
West  Derby 
Wigan 


LEICESTER. 


Ashby-de-la-Zouch 

Barrow-on-Soar 

Billesdon 

Blaby 

Hinckley 

Leicester 

Loughborough 

Lutterworth 

Market  Bosworth 

Market  Harfoorongh 

Meltoo  Mowbray    - 


841 

720 

2.244 

1.721 

881 

762 

178 

171 

766 

661 

S44 

483 

1,191 

1,021 

2.'iO 

214 

IJS97 

1.224 

1.469 

973 

4.90B 

8,618 

1.698 

1.621 

2.687 

2.154 

6.706 

6.516 

7.177 

6.395 

5.216 

3.349 

8,706 

3.060 

1.717 

1.442 

9.106 

7.147 

612 

493 

1.46S 

1,187 

Sll 

270 

2369 

2.4i2 

1.474 

1,288 

2,650 

2,156 

5.100 

4,l»s8 

197 

182 

6,Hi8 

4.190 

6.994 

624 

2.538 

2,171 

5.209 

4,080 

4.731 

8.660 

4.790 

8,907 

2.962 

2.465 

7.227 

6.879 

919 

726 

4.181 

3.032 

1.306 

1.151 

3.074 

2,597 

14,784 

12.381 

6.394 

6.822 

1.178 

910 

1.036 

186 

867 

174 

1.119 

460 

664 

810 

4.697 

118 

946 

844 

269 

286 

604 

427 

412 

844 

660 

426 

1 


0 

5 
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86 
221 

81 
6 

66 

48 
lift 

24, 
114 
120 


132 
312 
736 
644 
811 
387 
168 
1.177 

61 
178 

26 
258 
136 
237 
695 

11 
661 
1.002 
235 
784 
758 
462 
324 
953 

77 
499 

97 

315 

1,638 

717 


182 
165 
42 
124 
66 
888 
121 
20 
89 
41 
66 


mi 


7 

28 

88 

210 

21 

27 

— 

1 

15 

28 

6 

7 

6 

41 

8 

9 

20 

85 

40 

832 

40 

686 

26 

19 

69 

101 

68 

887 

11 

116 

126 

919 

82 

218 

8 

102 

187 

689 

14 

43 

60 

69 

6 

11 

85 

166 

18 

89 

14 

141 

11 

216 

1 

8 

74 

177 

21 

4.439 

87 

110 

162 

236 

23 

878 

142 

272 

86 

126 

286 

689 

— 

145 

244 

890 

27 

80 

13 

144 

115 

614 

125 

211 

6 

126 

9 

687 

18 

180 

8 

681 

3 

«86 

•M 

8,697 

% 

976 

« 

11 

26 

21 

6 

ts 

'68 

4-a 

l8-» 

6*6 
6-0 

8-2 

r9 

4-8 
3-9 
26'S 


12-9 
2*6 
6-1' 
6*6 

1*8 
200 
6*7 
61 
8-6 
0-8 
8*0 
6*1 
6*7 
S'5 
6*1 
4-4 
2*0 
4*9 
74*4 
6-7 
7*4 
8*6 
8*6 
6-6 
121 
16*3 

u-s 

4*4 
6-1 
4*0 
5*3 


11*2 
67*2 
40-8 
47*7 
48-6 
78-T 
61*4 
51 
7-6 
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LINCOLN. 

Boston 

Bourn 

Oftistor 

Gainsborough 

Glanfbrd  Brigg 

Grantham 

Grimsby 

Holbeach 

Homcastle 

Linoohi 

Lonth 

Sleaford 

Spalding 

Bpilsby 

Stamford 


MIDDLESEX 
(  Extra-Mbtsofolitak). 


Brentford     - 
Edmonton    - 
Hendon 
Staines 
TJxbridge 


MONMOUTH. 


Abergavenny 
Bedwellty     - 
Chepstow 
Monmouth   - 
Newport 
Pontypool    - 


NORFOLK. 

Aylsham 

Blofteld 

Depwade 

Docking 

Downham     - 

Brpingham  - 

Esith,8t.      . 

Flegcs.  East  and  West 

Forehoe 

Freebridge  Lynn    - 

Guiltcross     - 

Henstead 

King's  Lynn 

Lodflon  and  Clavering 

Mitford  and  Launditch 

Norwich 

Smallburgh  • 

Swaflham 

Thetford 

Watoingham- 

"Wayland 

Yarmouth,  Great    . 


BXTUKSB,  1890. 
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Digest  of  Vacei« 
nation  Officers' 
Returns,  1890. 


948 
627 
4il 

1,000 

1,270 
912 

2,075 
490 
473 

1.796 
804 

ess 

661 
611 
412 


3.741 

7.088 

2,800 

761 

867 


731 

2,441 

653 

771 
8,873 
1,376 


828 
696 
488 
407 
529 
869 
287 
298 
832 
271 
326 
548 
868 
685 

8,183 
478 
817 
444 
646 
298 

1,626 


788 

-^ 

426 

8 

881 

2 

852 

— 

1,101 

8 

787 

8 

1,684 

7 

414 

1 

418 

— 

1,421 

4 

606 

.m. 

523 



478 

1 

514 

864 

8,022 

14 

5,647 

83 

2,176 

22 

564 

— > 

739 

608 

8 

2.011 

— 

477 

— 

668 

_ 

2346 

1 

1,085 

1 

407 

278 

— 

605 

_ 

884 

_ 

441 

_ 

464 

1 

266 

282 

— 

888 

.1 

877 

240 

.. 

273 

8 

846 

301 

.. 

681 

1 

2433 

1 

894 

1 

846 

896 

_ 

461 

8 

848 

1 

1476 

6 

100 
40 
46 

108 

119 
84 

898 
53 


76 
58 
SO 
61 
41 


857 
606 
242 
68 

78 


278 
68 
68 
880 
137 


84 
40 
39 
41 
44 
47 
48 
28 
80 
24 
26 
79 
86 
76 
409 
46 
24 
39 
60 
80 

in 


22 

8S 

28 

37 

17 

15 

3 

.37 

7 

41 

10 

28 

75 

66 

7 

15 

6 

86  , 

50 

88 

21 

41 

9 

48 

7 

15 

14 

22 

6 

11 

18 

380 

104 

808  : 

18 

842 

24 

110 

4 

86 

27 

11 

64 

93 

6 

17 

12 

28 

56 

U2 

86 

117 

10 

5 

12 

80 

6 

8 

21 

15 

82 

6 

81 

14 

11 

6 

— 

26 

— 

818 

20 

21 

17 

578 

80 

44 

— 

7 

39 

6 

88 

138 

6*4 
11-4 
7-8 
40 
3*8 
4*2 
6*8 
4*5 
6-6 
7-7 
7-7 
8*2 
40 
5-9 
4-1 


9-3 
12-9 
12-9 
17-8 

4-7 


5-2 
6*4 
4*2 
6-2 

6*8 
111 


8-7 
3*4 
7-0 
8-4 
80 
6-7 

18-1 
8*4 
8*6 
7-6 
8*6 
80 

40-8 
6-9 
3-9 

18*8 
7*9 

14*8 
1-6 
7-9 
4*6 

10*9 
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App.  a.  No.  1. 

Difl^est  of  Vacci- 
nation Officers' 
Returns.  1890. 


RRUBV8.  1890. 

1 

i 

m 

f 

1 

1 

oo 

1 

1 

1 

Children  not  finally 
counted  for  (includ 
cases   postponed), 
oent,  of  births.  ^ 

NOBTEAMPTON. 

BraoklQ7 

816 

289 





29 

4 

48 

14-t 

Brixworth    - 

286 

229 

<— 

'— 

22 

— 

86 

12*2 

Darentry     • 

429 

877 

— 

— 

26 

7 

19 

61 

Hardingstone 

812 

248 

— 

— 

88 

6 

20 

8*8 

Ketter%     - 

1.149 

306 

1 

— 

22S 

9 

603 

58*8 

Northampton 

2.489 

277 

1 

— 

818 

81 

1,812 

74*6 

Oundle 

816 

286 

— 

— 

17 

6 

7 

4*1 

1.806 

1,119 

— 

— 

109 

12 

4^6 

60 

Potterspury  - 
Thrapaton    • 

829 

267 

— 

— 

26 

14 

22 

10*9 

868 

152 

— 

— 

28 

— 

188 

51*1 

Towoeater     • 

824 

262 



_ 

89 

25 

8 

10-2 

Wellingborough      - 

1.880 

216 

" 

""* 

165 

4 

956 

721 

NOBTHTJMBBRLAND. 

Alnwick 

616 

628 

— 



67 

22 

4-9 

Bellord 

156 

148 

— 

«- 

6 

— 

o-« 

Bellingbam  - 

102 

88 

— 

— 

10 

8 

8*9 

Berwiok-upon-Tweed 

650 

460 



— 

68 

17 

« 

4-2 

Castle  Ward- 

697 

680 

1 

— 

66 

44 

7-5 

Olendale       - 

284 

218 

— 

— 

16 

2 

2-6 

HaltwhiaUe  - 

212 

178 

— 

— 

22 

9 

5-7 

Hexham 

908 

768 

— . 

— . 

76 

18 

52 

7-5 

Morpeth 

1^2 

1,066 

2 

— ' 

248 

IS 

4ft 

4-2 

Newca8tleK>n-Tyne 

6.936 

6.520 

10 

— 

782 

285 

888 

9*0 

Bothbuiy     - 

182 

128 

— 

— 

8 

— 

1 

0-8 

Tynemonth  - 

4.621 

8,644 

6 

— 

668 

225 

203 

11*2 

NOTTINGHAM. 

Basford 

6.683 

4,898 

8 

_ 

618 

98 

426 

9*4 

Bingham 
EaslBetford 

869 

806 

— 

— 

26 

18 

22 

9*5 

684 

622 

1 

— . 

43 

4 

14 

2-6 

Mansfield     - 

1,907 

1,526 

1 

— 

184 

14 

182 

10*8 

Newark 

816 

726 

1 

_- 

61 

9 

19 

8*4 

Nottmgham  - 

4^12 

8.417 

10 

— 

608 

69 

818 

17*9 

SouthweU     - 

482 

407 

— 

— 

47 

6 

22 

5*8 

Worksop      ... 

1.086 

906 

4 

"" 

96 

7 

23 

2*9 

OXFORD. 

Banbury       .          •          • 

777 

868 

— 



84 

18 

817 

43*1 

Bicester 

412 

854 

— 

— 

84 

2 

22 

5*8 

Chipping  Norton 
Headington  - 

628 
950 

446 
839 

8 

__ 

84 

87 

19 

25 
14 

8*4 
2*2 

Henley 
Oxford 

611 

600 

— 

— 

61 

10 

40 

8*2 

694 

606 

4 

— 

64 

28 

6-1 

Thame 

869 

810 

1 

— 

29 

15 

6*8 

Witney 

682 

617 

— 

_ 

66 

4 

1*5 

Woodstock    - 

874 

816 

1 

— 

84 

18 

6*1 

RUTLAND. 

Oakham       •          •          - 

262 

227 



_ 

26 

6 

S 

8*4 

Uppingham  - 

268 

280 

18 

15 

6*9 
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1 

1 

1 

,- 

Children  not  finally  ac- 
counted for  (including 
cases    postponed),  per 
cent.ofbirtliB. 

4 

1 

S^ 

1 

1 

1 

1 

1 

SALOP. 

Atoham 

1.26S 

1.098 

_ 



104 

22 

46 

6*4 

Bridsnortn  - 

884 

822 

— 

— 

36 

86 

70 

Church  Stretton     • 

]>4 

126 

— 

-~ 

6 

1-6 

Cleobury  Mortimer 

229 

202 

1 

— 

20 

4 

2*6 

dun  - 

266 

222 

— 

— . 

24 

16 

7-5 

Drayton 

873 

835 

1 

— 

80 

6 

1-9 

Bllesmere     - 

84S 

299 

— 

— 

35 

6 

2-6 

Ludlow 

450 

374 

1 



40 

17 

6'8 

Madeley       - 

«51 

589 

— 

~^ 

48 

.^ 

14 

2-2 

Newport 

899 

361 

— 

— 

28 

16 

5-0 

Oswestry      - 

774 

707 

1 

— 

46 

11 

2*6 

Shiftaal 

3-^ 

283 

2 

-^ 

26 

14 

6*9 

Wellington  - 

687 

604 

1 

_ 

61 

8 

13 

31 

Wem  - 

259 

236 

— 

— 

21 

2 

0*8 

Whitchurch  • 

808 

267 

— 

— 

81 

3 

7 

3*2 

SOMEBSET. 

Azbridge      - 

1.014 

666 

2 

— 

74 

8 

276 

27-9 

Bath- 

1,782 

1.186 

3 

— . 

171 

95 

8n 

26*6 

Bedminster  • 

2.611 

1,716 

11 

— 

883 

30 

482 

18*0 

Bridgwater  - 

927 

746 

1 

— . 

76 

22 

83 

11*8 

Chard 

709 

607 

— 

-. 

63 

19 

80 

5*5 

Clutton 

811 

706 

_ 

_ 

66 

10 

29 

4-8 

DulTerton     - 

126 

114 

— 

— 

10 

1 

1 

1*6 

Frome 

626 

660 

— 

~. 

48 

4 

80 

5*4 

X^nsham    • 

960 

688 

4 

.^ 

88 

170 

17*9 

Shep^MaUet       '• 

424 

367 

1 

— 

31 

6 

19 

5-9 

46S 

390 

— 

— 

48 

2 

28 

6*5 

Taunton 

1.031 

873 

— 

~~ 

82 

17 

59 

7*4 

Wellington   - 

463 

363 

— 

— 

47 

17 

36 

11*4 

Wells 

569 

604 

4 

— 

50 

8 

23 

5*3 

WilHton 

432 

383 

1 

_ 

38 

6 

4 

2*8 

Wincanton   - 

472 

40ft 

— 

— ' 

86 

9 

23 

6*8 

Yeovil 

784 

661 

3 

— 

62 

29 

29 

7*4 

SOUTHAMPTON. 

Alresford      -          -          . 

184 

1G6 

_. 

— 

12 

8 

4 

3*8 

Alton  - 

879 

851 

— . 

— 

17 

2 

9 

2*9 

Alverstoke    - 

794 

726 

1 

— 

57 

1 

9 

1*3 

Andover 

461 

885 

... 

82 

8 

26 

7*6 

Basingstoke  • 

538 

844 

— 

—. 

37 

3 

154 

29*2 

Catherington 

76 

65 

— 

— . 

8 

8 

1 

3*9 

Christchurch 

1.270 

842 

6 

— 

120 

13 

289 

23*8 

Broxford 

290 

262 

— 

~~. 

18 

6 

5 

3*4 

Fareham 

529 

472 

1 

.. 

43 

IS 

2-5 

Fordingbridge 

174 

160 

-~ 

_ 

10 

.. 

4 

2*3 

Hartley  Wintney    • 
Havant 

631 

627 

1 

— 

52 

12 

30 

8*1 

253 

225 

— 

— . 

15 

4 

11 

5*9 

flarsley 
Kingsclere    - 

76 

66 

2 

..- 

7 

1 

1*4 

284 

216 

— 

_ 

18 

4 

8 

2*6 

Lrmington   - 
New  Forest  - 

867 

314 

— 

-^ 

21 

4 

28 

8*7 

861 

813 

— 

— 

28 

2 

23 

6*9 

Petersfield    - 

881 

280 

— 

— 

21 

8 

18 

6*2 

Portaea  Ishind 

4,797 

4.220 

— 

_ 

444 

27 

106 

2*8 

Eingwood     - 

189 

128 

— * 

— 

9 

2 

1*4 

Bomsey 

281 

253 

— 

— 

18 

4 

6 

36 

Southampton 

1,590 

1.267 

3 

— 

152 

38 

180 

10*6 

South  Stoneham     • 

1.336 

1.125 

2 

—~ 

82 

20 

106 

9*4 

Stockhridge  - 

167 

142 

— 

_ 

17 

3 

6 

4-8 

Whitchurt'h  - 

171 

141 

— 

— 

20 

8 

2 

5*8 

Wight.  Isle  of 

1.842 

1.601 

.. 

_ 

124 

54 

63 

6*4 

Wmchester.  New 

731 

661 

1 

""■ 

38 

17 

24 

5*6 
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APP.  A.  No.  1. 

Digest  of  Vftcd* 
lumoD  OflDcera' 
Returns,  1890. 


RSTUEVS.  1890. 


I 


1 


STAFPOaD. 

Burton-upon-Trent 

Cannook 

Cheadle 

Leek  - 

Lichfield      • 

NewcMtl^under-Lyine 

Seisdoii 

Stafford 

8toke-upon-Trent  • 

Stone  -  -  - 

Tamworth    - 

TJttoxeter     • 

Walsall 

West  Bromwich      - 

Wolstanton  and  Burtlem 

Wolyerhainpton     • 


SUFFOLK. 

Blything 

Boemero  and  Cla^doii 

Burr  St.  Edmunds  - 

Cosford 

Hartismere  - 

Hozne 

Ipswich 

MUdenhall    • 

Mutford  and  Lothingland 

Plomesnte  - 

lUtbii&e     - 

Samlord 

Stow  -  .         - 

Sudbury 

Thingoe 

Wangford     - 

Woodbridge- 

SUBBAT  (BzTftA- 
Mbtsopolitah). 

ChOTtoey 

Croydon 

Dorking 

Bpaom 

Famham 

Godstone 

Guildford 

Hamblodon 

Kingston 

Reigate 

SicEmond 


SUSSEX. 

Battle 
Briiditon 
CbSley 
Chichester 
CuckAeld 
Eastbovme  • 
East  Grinstead 
Bast  Preston 


2^68 

1.424 

693 

1.009 

1.171 

1.S26. 

446 

818 

4.S42 

948 

708 

895 

8.848 

4373 

3.096 

4,798 


704 
424 
417 
470 
420 
320 

1.700 
234 

1.110 
608 
494 
364 
626 
820 
403 
441 
619 


3389 

401 
1,106 
1.421 

4iA 
1,S31 

649 
2.662 

842 
1.063 


488 

2.641 
240 
198 
690 
940 
636 
730 


2.090 

1.222 

696 

846 

1.026 

1.170 

400 

691 

8370 

803 

691 

839 

2.656 

4^184 

2.561 

3.729 


612 
369 
867 
422 
378 
278 
1.118 
207 
960 


386 

405 
723 
340 
392 
630 


661 
2378 

360 

851 
1.J25 

400 
1.154 

497 
1372 

726 

932 


2378 
199 
16) 
615 
223 
424 
632 


I 

I 

1 


I 


mt 


282 

40 

128 

2 

«  60 

7 

108 

24 

112 

10 

124 

6 

28 

3 

76 

19 

602 

79 

93 

19 

68 

9 

43 

1 

492 

47 

627 

60 

411 

10 

670 

47 

48 

4 

29 

6 

33 

12 

30 

8 

38 

2 

26 

2 

153 

74 

18 

4 

94 

26 

36 

2 

64 

3 

18 

4 

46 

4 

61 

12 

31 

10 

34 

4 

60 

13 

61 

34 

337 

71 

22 

6 

85 

19 

101 

10 

22 

3 

81 

29 

37 

3 

180 

16 

00 

27 

81 

2 

38 

19 

266 

61 

22 

fi 

17 

1 

38 

10 

106 

12 

46 

to 

68 

U 

246 
77 
30 
30 
16 
23 
14 
32 


40 
12 
446 
89 
112 
437 


40 
20 
14 
10 
U 
13 
361 

5 
U 
21 

7 

7 
10 
21 
13 

9 
17 


406 
28 

148 
79 
21 
66 
12 

888 
26 
33 


43 
145 

28 
6 

26 
600 

46 

26 


10-7 
6-6 
6*3 
6*4 
2-2 
%'% 
3-8 
6-S 
8-6 
6-4 
6-9 
3-3 

13-6 
3-1 
3-9 

10-1 


6-2 

61 
6*2 
8-8 
8*6 
4-7 
26*6 
3-8 
8-2 
4*6 
2-0 
8*0 
2-7 
4-4 
6*7 
2-9 
4-8 


12-0 

14*6 
7-0 

U'l 
6-3 
6-4 
7-1 
2*7 

33*7 
6*3 
8-3 


12*8 
7*7 

11*2 
8*0 
6*1 

66*1 

12*1 
6*6 
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BBTUBVS,  1890. 


App.  a.  Now  ^ 
J8t  of  TftOCk 

onOfflcefB* 
Rehinu.18M. 


m 
Pi 

iiii 


^1 


STJSSBX-^<m#. 


Haslings 
HonhMn 

Ii6W6S 

Midhortt 

NewhaTon 

Petworth 


St^jning 

Thakeham 

Tioehunt 

Uokfleld 

Westboarne- 

West  Firle 

Wetthwnpnett 


WARWICK. 

Aloester 
Anton 

Athentone  • 
Binningham* 
CoTenwy 
Poleahill       * 
Meriden 
Nuneaton     • 

8%all        - 
Boutham 

Stratford-on-ATon 
Warwick      - 


WESTMORLAND. 
BattWard   • 
Westward  • 


WILTS. 

AlderbuTj    • 

Amesbmy    • 

Bradford 

Oalne 

Ohippenham 

Cricklade    and    Wootton 

BaMett. 
Deriiea 

Hiffhworth  and  Swindon 
MMmetbuiT* 
MaHboroogh 

Mere-         • 

Tiabunr 

Warminater  • 

Wertbury  and  Whorwella- 

down* 
Wilton    .    .    . 


874 
i;J70 
040 
272 
847 
269 
228 
816 
1^67 
210 
429 
675 
207 
66 
588 


581 

8,896 

580 

7.964 

1,544 

584 

240 

568 

719 

748 

806 

568 

1,841 


880 

U41 

198 


742 
161 
801 
220 
588 


600 
i;W5 
881 
226 
478 
167 
828 
228 
884 
260 

258 


298 
1.122 
540 
177 
806 
280 
199 
286 
1.177 
194 
855 
482 
182 
52 
469 


501 

6,564 

465 

6.496 
1.221 
4S9 
199 
438 
682 
606 
259 
475 
U85 


842 

ijm 

180 


651 
141 
271 
191 
529 
801 


1A69 
259 
210 
446 
146 
286 
190 
288 
221 

281 


28 

7 

87 

99 

41 

106 

60 
19 

9 

1 

% 

28 

7 

6 

17 

22 

14 

4 

6 

20 

1 

8 

99 

87 

52 

18 

2 

1 

29 

2 

41 

81 

8 

109 

10 

4 

11 

2 

3 

9 

41 

8 

16 

66 

8 

17 

964 

164 

691 

46 

8 

26 

964 

25 

486 

18i 

189 

72 

— 

28 

28 

1 

18 

79 

8 

48 

6S 

4 

20 

66 

28 

48 

26 

2 

17 

46 

4 

28 

184 

28 

40 

80 

4 

4 

88 

13 

12 

8 

1 

9 

46 

6 

89 

17 

~- 

8 

28 

— . 

7 

17 

6 

6 

88 

7 

19 

80 

8 

15 

88 

10 

25 

184 

88 

218 

80 

26 

17 

16 

— 

«. 

25 

6 

2 

9 

8 

29 

1 

7 

12 

10 

11 

16 

8 

27 

21 

4 

4 

19 

I 

7 

11'8 

10'7 

6*2 

27-6 

8-7 

8*2 

4-5 

2*8 

6*5 

1*4 

100 

19-6 

7-2 

18*2 

4-8 


4-S 
10-1 
6*8 
6-8 
9*0 
3-9 
7-9 
9-0 
8-8 
10-2 
6*2 
6*0 
5-4 


2-1 
2*2 

5*1 


6*1 
1-9 
2-8 
5-0 
4*4 
6*6 

7*0 
16*1 
12*7 
0*9 
!•• 
1-i 
2*f 
9*4 
9*9 
3*1 

8'1 
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App.A.No.1. 

IKmtof  Vaoci- 
xumonOffloen' 
Rctunu,  1890. 


Bbtushb  1890. 


I 


W0B0B8TBR. 

Bromsi^roTe  • 
Droitwich     • 
Dadl^ 
Eveshiun 
Kidderminster 
Kinir's  Norton 
litSley 
Pershore 

Shipston-on-Stour  • 
Stourbridge  - 
Tenbury 

Upton-on-SeTem    - 
Worcester    - 


YORK.  East  Ridivo. 


Beverley 
Bridlington  - 
Driffield 
Howden 
Kingaton-upon-HuH 
Fatrington    - 
Pocklington  - 
Sculcoatea    • 
SkirUugh     • 
Tork  - 


YORK,  NoBTH  RxDive. 


Ayigarth 

Bedale 

Basingwold  - 

Ouisborough 

Helmslev     - 

Kirkby  Moorside 

Leybum 

Maltoii 

Middlesbrough 

Northallerton 

Pickering 

Reeth 

Richmond    - 

Scarborough 

Stokesley      - 

Thirsk 

Whitby 


YORK«  Wbst  RiDnre. 


Bamaley 
Bierley.  North 
Bradford      - 
Bnunley 
Dewsbuiy    - 
Doncaster     - 
Eoclesall  Bierlow 
Goole 
Halifax 


1,012 
607 

6,639 
429 

1,128 

S.344 
409 
S84 
4S1 

2,951 
183 
620 

1,255 


678 
441 
4S6 
390 

2,382 
217 
378 

4,697 
256 

2,804 


181 
227 
2t8 

1.249 
136 
114 
167 
607 

4.466 

260 

332 

92 

3:i9 

1.226 
296 
303 
776 


^684 
3.743 
6.813 
2.200 
4.619 
1.897 
3AM1 
b68 
4.900 


834 

460 

4^787 

382 

990 

2.826 

362 

347 

374 

2,596 

160 

443 

906 


674 
363 
422 
335 

1303 
160 
322 

3.h22 
223 

1,942 


111 
206 
196 

1.044 
107 
91 
158 
484 

8.720 
233 
266 
82 
274 
725 
266 
L*67 
654 


2324 
2,713 
3.539 
1.742 
2.000 
1,526 
3.24& 
717 
737 


107 
40 

642 
27 

117 

327 
46 
24 
86 

295 
16 
49 

172 


61 
40 
38 
37 

314 
13 
35 

485 
23 

230 


16 
17 
19 

143 
12 
12 
8 
61 

C64 
20 
39 
8 
38 

150 
24 
24 
74 


442 
429 
840 
266 
718 
224 
506 
101 
747 


a 

I 


m 


>s  . 

si 

SaS^ 

Wl 

o 

I    I 


18 

5 

26 

£ 

2 

47 

2 
5 

17 
1 
6 

29 


18 

4 
1 

27 

6 
27 

2 
20 


1 

20 

12 

7 

1 

16 

lOL 

1 

8 

1 

9 

26 

6 

2 

19 


17 
43 
28 
37 
66 
73 
33 
7 
42 


47 
12 

119 
18 
18 

1S7 
11 
11 
16 
32 
7 
22 

145 


90 
34 
25 
18 

225 
44 
13 

233 
8 

110 


2 
4 
12 
42 
3 
4 


81 
5 

19 
1 

18 

324 

1 

10 

27 


395 

550 

1,387 

161 

1,740 

64 

172 

31 

3370 


6*4 
8*4 
2*6 

4-7 
1-8 
6-6 
2-7 
3-4 
4-9 
1-7 
4' 4 
5*4 
139 


6-8 
86 
6-3 
4*6 
106 
20*3 
5*0 
5-7 
3*9 
5-6 


2-8 
1-8 
6-7 
60 
110 
9-6 
0-6 
9-9 
41 
£3 
8-1 
2*2 
8-0 
286 
20 
4*6 
5-9 


irt 

15*8 
24-3 

8-6 
391 

7*2 

yi 

4*4 
«9'6 
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TOEK, 
Ws8T  BiDiHG— eon^ 


Hemsworth  • 

Holbeck 

fiudderafleld 

Hunslet 

Keighley 

Knareeborough 

Leeds 

Oaseburn,  Great 

IHkteley  Bridge 

Penistone     • 

Pontefhust    - 

Bipon 

Botherham  • 

Saddlewortb 

Sedbergb 

SelbT . 

Settle- 

Sbeffleld 

Skjpton 

TMcaster 

Thorne 

Wakefield     - 

Wetberby     - 

Wbarfedale  • 

Wortley 


ANGLB8ET. 


AogleBey 
Holyhead 


BBBOKNOCK. 


Breoknook  < 
BnUtb  •  ' 
Griokhowell  • 
Hay   - 


CARDIGAN. 


Aberayron    - 
AbeiTstwitb 
Gardigaa 
Lampeter     • 
Tregaron 


CABMABTHBN. 

Carmarthen  - 
Llandilofkwr 
Llandovery  - 
Llanelly       •      ,  - 
Newoastle-in-Emlyn 


E     769  lU. 


BXTUBNS,  1890. 


616 

861 

4.030 

2.630 

1.927 

663 

7.186 

862 

194 

664 

2.149 

422 

8.312 

606 

83 

437 

371 

7.26S 

1.065 

865 

419 

3,169 

336 

1,368 

1^2 


472 


880 
234 
636 
277 


291 


234 

190 


934 
663 
296 
1.769 
494 


432 





64 

2 

28 

717 

1 

— 

102 

17 

24 

3,662 

16 

— 

398 

14 

61 

2.094 

8 

— 

328 

28 

77 

97 

— 

— 

287 

— 

1.648 

492 

— 

._ 

78 

49 

34 

6.084 

21 

— 

712 

40 

828 

317 

1 

— 

20 

6 

9 

169 

4 

— 

17 

— 

4 

486 

— . 

66 

8 

10 

1.766 

4 

— 

282 

12 

9S 

328 

— 

33 

6 

66 

2,831 

1 

— 

838 

18 

119 

296 

— 

— 

60 

— > 

231 

74 

— . 

— 

9 

_ 

— 

400 

_ 

— 

31 

2 

4 

308 

1 

— 

40 

6 

17 

6.914 

16 

— . 

917 

23 

896 

710 

6 

— 

108 

66 

187 

716 

— 

— 

101 

4 

35 

341 

— . 



89 

11 

28 

2.675 

2 

— 

346 

S3 

113 

285 

— 

— 

30 

9 

12 

1.047 

6 

._ 

124 

28 

168 

1.061 

2 

130 

12 

77 

294 

26 

2 

7 

398 

64 

4 

16 

842 

43 

1 

8 

200 

_ 

— . 

22 

9 

9 

627 

— . 

— 

63 

7 

49 

238 

27 

9 

3 

260 

27 

14 

416 

-> 

— 

87 

11 

• 

828 

_ 

_ 

88 

7 

12 

204 

— 

— 

22 

4 

4 

167 

16 

2 

6 

860 

64 

3 

7 

489 

— 

— 

63 

3 

8 

263 

— 

— 

24 

6 

8 

1,667 

— 

— 

178 

18 

21 

433 

49 

12 

6*8 
4-8 
1-6 
40 

80*1 

12-7 
61 
4*0 
2*1 
2-8 
60 

14-5 
4-1. 
'88*8 
00 
1*4 
6-9 
6*8 

22*7 
4-6 
9-3 
4*6 
6*2 

14*0 
7*0 


2*8 
4*2 


1*0 
6-1 
8*8 
4*3 


4*8 
4*1 
4*9 
8*4 
8*7 


VI 
2*0 
2*7 
1*9 
2-4 
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APP.  A.  Xo.  1. 

Digest  of  Vacci- 
nation Officers' 
Returns.  1890. 


Rbtueks,  1890. 

— 

1 

1 

1 

s 

1 

, 

1 

1 

1 

HH 

i 

1 

► 

1 

|i.. 

CAENARVON. 

Bangor  and  Beaumaris     - 

907 

789 

2 



79 

15 

22 

4*1 

Carnarvon    - 

1.026 

849 

— 

_ 

119 

24 

84 

6-7 

Conway        -          -          - 
FwUheli 

685 
623 

580 
451 

- 

- 

40 
44 

7 
21 

8 

7 

2*6 
6*4 

DENBIGH. 

Llanrwst      ... 

815 

281 

_ 

^ 

25 

6 

4 

2*9 

Ruthin 

300 

269 

— 

_ 

87 

2 

1 

1*0 

Wrexham     -          -          - 

1.980 

1.629 

1 

— 

206 

60 

87 

7-4 

PLINT. 

Asaph.  St.     • 

656 

678 

_ 

,„ 

60 

6 

17 

8'5 

Hawarden    ... 

454 

899 

— 

_ 

SO 

8 

17 

5*6 

Holywell      • 

1.122 

968 

— 

— 

101 

26 

87 

6^ 

GLAMORGAN. 

Bridgend  and  Cowbridge  • 

1.653 

1.416 

1 



188 

27 

20 

2-8 

Cardiff 

5.969 

4.885 

11 

— 

666 

88 

884 

7*0 

Gower 

337 

278 

>- 

_ 

40 

16 

8 

6*6 

Merthyr  Tydfil       - 

4.125 

3.527 

2 

— 

430 

126 

40 

4*0 

Neath 

1.916 

1.682 

2 

_ 

178 

89 

20 

3*1 

Pontardawe  • 

758 

6B6 

__ 

69 

14 

0 

8*0 

Pontypridd  - 

5.504 

4.621 

1 

— 

728 

75 

174 

4*6 

Swansea       ... 

8,897 

3,410 

5 

— 

867 

40 

75 

80 

MERIONETH. 

Bala  . 

146 

120 



__ 

16 

6 

6 

6*8 

■Corwen         ... 

425 

866 

1 

_ 

42 

11 

6 

4*0 

Dolsrelley      • 
Festiniog      - 

840 

803 

1 

— . 

35 

6 

4 

2*9 

8(^ 

696 

~— 

— 

78 

17 

12 

8*« 

MONTGOMERY. 

Porden 

426 

877 



__ 

85 

9 

5 

3*S 

LlanfylUn     ... 

479 

400 

1 

_ 

58 

9 

11 

4*2 

MachynUeth 

227 

206 

— 

_ 

18 

2 

1 

I'S 

Newtown  and  Llanidloes  - 

582 

490 

— 

— 

48 

4 

20 

1-8 

PEMBROKE. 

Harerfordwest 

956 

780 

1 

_ 

96 

18 

64 

8*1 

Narberth      - 

461 

898 

— 

.. 

43 

16 

5 

4*8 

Pembroke     .          .          - 

887 

762 

— 

— 

85 

19 

31 

5*6 

RADNOR 

Knighton     - 

801 

288 



«^ 

29 

12 

81 

14*2 

Rhayader     - 

148 

126 

18 

9 

61 
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No.  2. 


App.  a.  No. 


Inspection  of 
_  Poolio  Vacci- 

Ltst  (alphabeticallj  arranged)  of  243  Unions  inspected  during  the  Tear  nation. 
1892»  with  reference  to  the  Pbooebdings  under  the  Vaccination 
AcTSy  1867  and  I87I9  and  an  Account  of  the  Awards  certified  by 
the  Board  as  payable  to  the  respective  Public  Vaccinators  out 
of  County  Funds. 


UNION. 

II 

1^ 

No.    of  Public     Vacci- 
nators   reoommended 
for  Award. 

Range  of  Awards 
in  each  Union. 

Total  Sum 
awarded 
in  each 
Union. 

Medical 
Inspector. 

Mini.     1 
mum.     1 

! 

Maxi- 
mum. 

AberaTTon  -         .          . 

£  9.  d.\ 
10    1    0 

11  13    0 

£   9,  d. 

2114    0 

Dr.  Fletcher. 

Abergavenny 

4    8    0 

21    1    0 

40  11    0 

Do. 

Abeiyrtwith 

7  16    0 

17    4    0 

37  17    0 

Do. 

Alston-with-GarrigiU     - 
Alton 

2 

2  18    0 
6  12    0 

4    0    0 
9    10 

613    0 
14  13    0 

Mr.    T.    W. 
Thompson. 
Mr.  Sweeting. 

Altrincham 

4    10 

36    8    0 

68    7    0 

Dr.  Fletcher. 

4  11    0 

18  15    0 

20    9    0 

,    BruoeLow. 

Aahby^le-la-Zoach 

7    0    0 

22  17    0 

61    8    0 

„   Parsons. 

Aahton-under-Lyne 

12 

1  11    0 

23    8    0 

47    9    0 

Mr.    T.    W. 

Thompson. 
Mr.  Sweeting. 

Axbridge  • 

11 

2    8    0 

10  18    0 

66    7    0 

Axminster 

12 

110 

6    2    0 

12    1    0 

Dr.  BmoeLow. 

Aylesbury  - 

2  19    0 

6  18    0 

18  12    0 

Do. 

Aylsham    .          -          - 

5    5    0 

0    10 

26  17    0 

n   Airy. 

Bamsley   - 
Barrow.<m-8oar 

18  17    0 

80  12    0 

187  16    0 
0  17    0 

Dr.   Theo. 
Thomson. 
Dr.  Balstrode. 

Basford     . 

13 

4    3    0 

7113    0 

278    1    0 

H   BruoeLow. 

Basingstoke 

0  17    0 

7  12    0 

20  16    0 

Mr.  Sweeting. 

Bath 

9  14    0 

27  13    0 

70  17    0 

Do. 

Battle 

18    0 

9    10 

19    9    0 

Do. 

3    8    0 

36    0    0 

5419    0 

Do. 

Bedwellty- 

3  16    0 

48  19    0 

140  11    0 

Dr.  Fletcher. 

Bethnal  Green 

1       1 

— 

— 

36  14    0 

«   Airy. 

Billericay  . 

3    2    0 

19  12    0 

80    6    0 

,,   Copeman. 

BUIesdon  . 

* 

1 

1       1 

— 

— 

5    8    0 

„    Balstrode. 

Bingham   - 

411    0 

6    2    0 

14    8    0 

„    BruoeLow. 

Birkenhead 

~ 

~ 

1    129  11    0 

n    Fletcher. 

B   2 
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App.A.No.2. 

Inspection  of 
Public  '\'acci- 
nation. 


UNION. 


• 

.i.'O 

«c 

11 

CO 

>  o 

.2  c 

s 

■5=> 

o  9 

So 

If 

ih 

s 

o^< 

•  £  o 

>i 

^ 

Bange  of  Awards 
in  each  Union. 


Birmingham 

Blaby 

Blofield     . 

Boston 

Bourn 

Braintree  • 

Brampton  • 

Brecknock 

Brentford  - 

Bridgend  and  Cowbridge 

Bridgwater 

Bridport   • 

Brighton  • 

Bromley    - 

Buckingham 

Builth 


Caistor 
Camberwell 
CardifT 
Cardigan  • 
Carmarthen 
Chailey     • 
Chard 
Cbeadle     . 
Chfbnsford 
Chepstow  • 
Chester     - 
Chichester 
Chorlton    • 
Clutton 
Cockermouth 
Colchester - 
Congleton  • 
CoTentry  • 


Mini, 
mum. 


Max!' 
mum. 


1 

8 
3 

1 

£  «.   d. 

3 

8    3    0 

8 

6 

115    0 

7 

2 

4    0    0 

7 

6 

6  16    0 

1 

- 

- 

S 

8 

7    10 

9 

6  16    0 

7 

18    1    0 

10 

4    2    0 

S 

818    0 

2 

— 

6 

2    7    0 

8 

1 

- 

4    5    0 

8 

17    0 

6 

62  10    0 

8 

2    2    0 

S 

1114    0 

6 

10  10    0 

4 

12    0 

7 

4    8    0 

6 

6    6    0 

9 

6    0    0 

6 

2  11    0 

8 

— 

— 

1 

— 

18 

8    6    0 

6 

8  17    0 

6 

1 
4 

6  12    0 

7    8    0 

1 

— 

£  «.  d, 

14  13  0 

18  19  0 
6    6  0 

19  6  0 

15  17  0 

27  6  0 
19  6  0 
18  19  0 
25  15  0 

28  18  0 
8    8  0 


4  12  0 

76  17  0 

121    4  0 

16  11  0 

29    2  0 

8    7  0 

25  18  0 

14    1  0 

12  12  0 

10    0  0 


46    1  0 

85  11  0 
62  14  0 

86  9  0 


Total  Sum 

awarded 

in  each 

Union. 


£    «.  d. 

79    2    0 


28    1  0 

86    7  0 

10    6  0 

76    1  0 

82    4  0 

180    0  0 

68    7  0 

40  11  0 

81  10  0 

88  15  0 

86  15  0 

17    4  0 


15  2  0 

191  18  0 
850    8  0 

40  17  0 
92  19  0 

16  18  0 
80    7  0 

41  8  0 
66  18  0 
96  11  0 

18    9  0 

192  16  0 
44  8  0 
84  14  0 

75    6  0 

61    2  0 


Medical 
Inspector. 


Dr.  Airy. 
„    Bulstrodew 
M    Airy. 
H   BruceliOwv 

Do. 
M    Copeman» 

Mr.    T.   W. 

Thompson. 
Dr.  Fletcher. 

M   BmceLow. 

„   Fletcher. 
Mr.  Sweeting. 
Dr.  Fletcher. 
Mr.  Sweeting. 

Do. 
Dr.  BmoeLow. 

„    Fletcher. 


Dr.  BruceLow. 

n   Aiiy. 

M   Fletcher^ 

Do. 

Do. 

Mr.  Sweeting.. 

Do. 

Dr.  Parsons:. 

„   Copemaa. 

„   Fletcher. 

Mr.    T.    W. 
Tliompson. 
Mr.  Sweetings 

..    T.    W. 
fHiompson. 
Mr.  Sweeting. 

Thompson. 
Dr.  Copeman« 

^    Fletcher. 

n    Airy. 
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UNION. 


Criokhowell 
Ouokfleld  • 


Bartford  - 
Depwade  • 
Booking  • 
Downham- 
Dulverion  • 
Dunmow  • 


Easingwold 
Eastbourne 
Bast  Grinstead 
East  Preston 
East  Retford 
East  Ward 
Eodesall  Bierlow 
Edmonton 
Epping     - 
Erpinf^iam 
Eton 


Faith.  St.  • 

Vlegg.  East  and  West 

Forehoe     - 

Freebcidge  Ljnn- 

Frome 

Fulbam     • 


Qainsboitmgb 

George.    St.. 
Square. 


Hanover 


i 

■S3 


^1 


Range  of  Awards 
in  each  Union. 


Mini- 
mum. 


Maxi- 
mum. 


Total  Sum 
awarded 
in  each 
Union. 


4 
4 
6 
3 
6 
6 
8 
13 
7 
3 
8 


2 

6 
1 
2 
6 
3 
10 
4 
2 
7 


9  16    0 


2  11    0 


0    7  0 

2  14  0 

6    0  0 

2  6  0 
14  0 

3  10  0 


4  17  0 

4    4  0 

3    3  0 

1  16  0 

1  12  0 
11    8  0 

0    9  0 

6    0  0 

17    0  0 

2  16  0 


6    16  0 

2  16  0 

4    8  0 

2  17  0 

73    4  0 


2    10 
2  16    0 


57  10  0 

11  14  0 

47  8  0 

11  11  0 

15  12  0 

10  0  0 

12  3  0 

11  4  0 

7  8  0 

9  10 

13  7  0 

6  14  0 

7  8  0 

91  6  0 

35  15  0 

17  ^  0 

17  4  0 

14  4  0 

7  7  0 

14  19  0 

10  7  0 

6  8  0 

88  9  0 

8  3  0 

36  0  0 

£  «.  d. 

67    6    0 


29    8    0. 


82  18  0 

47  10  0 

20  12  0 

19  11  0 

15    3  0 

28  17  0 


12  6  0 

13  6  0 
47  13  0 
34  13  0 

8    9  0 

26    0  0 

190    1  0 

121  13  0 

99  16  0 

34    4  0 

40    6  0 


18  18  0 

26    4  0 

28    0  0 

16  13  0 

243    1  0 


28    0    0 
43  17    0 


App.A.No.2. 

Inspection  of 
Public  Vacci- 
nation. 


Medical 
Inspector. 


Dr.  Fletcher. 
Mr.  Sweeting. 


Mr.  Sweeting. 
Dr.  Airy. 

Do. 

Do. 
Mr.  Sweeting. 
Dr.  Copeman. 


Dr.  BruoeIiOw» 
Mr.  Sweeting. 

Do. 

Do. 
Dr.  BrooeLow. 

Mr.    T.    W. 

Thompson. 
Dr.Theo. 

Thomson. 

»    BruceLow. 

„   Copeman. 

M   Airy. 

n    BruceLow. 


Dr.  Airy. 

Do. 

Do. 

Do. 
Mr.  Sweeting. 
Dr.  Airy. 


Dr.  BruceLow. 
Mr.  Sweeting. 
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App.  a.  No.  2. 

Inspection  of 
Public  Vacci- 
nation. 


UNION. 

1^ 

lit 

Bange  of  Awards 
in  each  Union. 

Total  Sum 
awarded 
in  each 
Union. 

Medical 
Inspector. 

Mini. 

Maxi. 

mum. 

mum. 

Gilen.  Si.,  and  St  George, 

Bloomsbursr. 
GlantordBrlgg    • 

£   «.  d. 

617    0 

15  17    0 

£  «.  d. 
21    2   0 

65  18   0 

Dr.AIiy. 
..  BruceLow. 

Gower       -         .         • 

- 

- 

10    8    0 

„   Fletcher. 

Grantham  -         • 

4  15    0 

6  19    0 

16  18    0 

M    BruceLow. 

GraTewmd  and  Milton  - 

- 

— 

28   0    0 

Mr.  Sweeting. 

Greenwich 

— 

— 

80  16    0 

Dr.Aiiy. 

Grimsby   ... 

- 

- 

— 

- 

M   BruceLow. 

Quilt«r«M- 

4 

4    0    0 

8  17    0 

25  10    0 

n    Airy. 

Hackney   - 

22  17    0 

46   8    0 

18710    0 

Dr.Aiiy. 

HaJlth^™  • 

8    7    0 

6    8    0 

14  18    0 

Mr.  Sweeting. 

Haiifp-ir 

12    0 
4    0    0 

6    8    0 
9  10   0 

83    5    0 
2118    0 

Dr.  Theo. 
Thomson. 
„   Copeman. 

]Iamp«te«d 

- 

- 

15    5    0 

Mr.Sweetingw 

Haiiley  Wintney 

1  19    0 

12    1    0 

88  12    0 

Do. 

Hastings   - 

— 

- 

1  14    0 

Do. 

- 

— 

20  17    0 

M    Fletcher. 

Hay 

5  16    0 

7    4   0 

19  10    0 

Do. 

Hendon     • 

8    9    0 

68  10    0 

100    6    0 

,.   BmoeLow. 

HensteMl  • 

3.0 

6  14    0 

9  17    0 

.    AiiT. 

HindEley  • 

16    0 

5  11    0 

18  15    0 

^   Bnlstrode. 

Holbeaeh  • 

111    0 

6  16    0 

24   7    0 

„   BruceLow. 

Holbom    • 

26  12    0 

8116    0 

57    7    0 

«   Aiiy. 

Honiton    • 

12 

18    0 

11  15   0 

88    0    0 

^   BnteeLow. 

Homcasile 

8    5    0 

6    4    0 

8    9    0 

Do. 

Horsham  • 

2    7    0 

6  17    • 

25  15    0 

Mr.  Sweeting. 

Hnnley    - 

2  17    0 

Do. 

Islington*  • 

6 

6 

14    0    0 

88    9    0 

120  14    0 

Dr.  Airy. 

Inspected  in  189L 
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^1 

t] 

Range  of  Awards 

Total  Sum 

5& 

•Si 

IN 

oh 

in  each  Union. 

So 

awarded 

Medical 

TNION. 

^1 

in  each 
Uni<m. 

Inspector. 

Mini- 

Maxi. 

mom. 

mom. 

&^ 

^ 

£  «.d. 

£   9.    d. 

£  «.  d. 

Kendal      • 

9 

7 

8    5    0 

12    4    0 

67  11    0 

Mr.   T.    W. 

Kensington 

2 

'    — 

— 

— 

"" 

Thompson. 
Mr.  Sweetmg. 

Keynsham 

- 

- 

82^  4    0 

Do. 

Kingsdere 

- 

— 

6  10    0 

Do. 

King's  Lynn 

- 

- 

15    0    0 

Dr.Aiiy. 

Kingston-onHoU 

18  14    0 

48    0    0 

07    8    0 

n    Bany. 

Kni^ton  - 

17    0 

6    8    0 

7  15    0 

.    Fletcher. 

Lambeth   • 

11  U    0 

98  16    0 

806    6    0 

Dr.Aiiy. 

•  2 

7  11    0 

14  18    0 

22    9    0 

.,   Fletcher. 

Langport  - 

9    7    0 

8  18    0 

84    8    0 

Mr.  Sweeting. 

Leeds 

in  0 

72    8    0 

155  14    0 

Dr.Aiiy. 

Leek 

118    0 

9  17    0 

21    9    0 

„   Fanons. 

Leieo^er  - 

- 

- 

- 

- 

«   Bnlstrode. 

Loves 

- 

- 

15    8    0 

Mr.  Sweeting. 

Leiden  aad  ^Hnstree    - 

10 

4    6    0 

10    6    0 

84  16    0 

Dr.Copeman. 

Linoofai     • 

11 

118    0 

21    9    0 

81  15    0 

n   BmeeLow. 

LiTeipool  .         •         • 

- 

- 

67    4    0 

«   Aiiy. 

LkndiloCawr       . 

5    6    0 

90    1    0 

00  19    0 

n   Fleteher. 

- 

- 

18    1    0 

Do. 

LfauDeOy    . 

26    7    0 

127    5    0 

185    5    0 

Do. 

Loddon  and  OfaiTenng   - 

8    5    0 

915    0 

22    4    0 

«    Airy. 

LongfabottNif^     •         • 

2    4    0 

8    5    0 

10  19    0 

»   Bnlstrode. 

Loat'i       -          .         - 

11 

U 

111    0 

18    6    0 

57  18    0 

„   BmoeLow. 

Luterworth 

t 

8 

2    0    0 

8  15    0 

12  14    0 

»    Faiaons. 

Maodesfield 

8  18    0 

54    8    0 

88  10   0 

Dr.Fletdier. 

Xaldoii     . 

8   4    0 

U14    0 

n  6  0 

„   Oopeman. 

H^nf^f^^r 

81    3    0 

82    6    0 

148    5    0 

«   Aiiy. 

lf^.>yUM   . 

12    0    0 

48    9    0 

79  18    0 

M   BraeeLow, 

Market  Boswoiih 

019    0 

10  18    0 

28    8   0 

,.    VvnoM, 

XarketHarboRMgh      - 

V 

■ 

' 

" 

Do. 

App.  a.  No.  2. 

Inspection  of 
Public  Vacci- 
nation. 
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App.  a.  No.  2. 

Inspect  ion  of 
Public  Vacci- 

■atioii. 


§1 

Range  of  Awards 

Total  Sum 

UNION. 

¥ 

in  each  Union. 

awarded 
in  each 
Union. 

Medical 
Inspector. 

Mini- 

Mazi- 

mum. 

mum. 

Melton  Mowbray  - 

7 

6 

£    «.  d. 
1  19    0 

7    10 

£   «.  d. 

21  18    0 

Dr.  Bulstrode. 

Merthyr  Tydfil    - 

11 

10 

7  15    0 

87    4    0 

295  11    0 

„   Fletcher. 

Midhurst  - 

5 

3 

4  16    0 

5  15    0 

15  17    0 

Mr.  Sweeting. 

Mitford  and  Launditch  - 

9 

5 

0  16    0 

9  11    0 

27  12    0 

Dr.Aiiy. 

Monmouth 

6 

4 

•870 

29  12    0 

50    3    0 

• 

^   Fletcher. 

Nantwich 

8 

5 

5  18    0 

15  18    0 

43  12    0 

Dr.  Fletcher. 

Narl)erth  - 

4 

2 

11  18    0 

18    4    0 

25    2    0 

Do. 

Neath        - 

6 

4 

81    8    0 

40    1    0 

118  14  X> 

Do. 

Newark     -         •          - 

8 

6 

0  19    0 

88    7    0 

56  15  t» 

,,  Bmco-Low. 

Newcastle-in-Emlyn 

8 

3 

18  17    0 

22  12    0 

56    9    6 

„    Fletcher. 

Newca«tleK)n-Tyne 

8 

4 

18  18    0 

46    8    0 

11118  T) 

H  Airy. 

New  Forest 

ff 

3 

18    0 

10  18    0 

17    8  T> 

Mr.  Sweeting. 

Newbaven 

5 

2 

110 

215    0 

8  16   t) 

Do. 

Newport  (Mon.)  - 

9 

6 

1  16    0 

42  18    0 

117    S  "0 

Dr.  Fletcher. 

Newport  Pftffnell 

10 

3 

16    0 

8  17   0 

14  14    0 

„   Bmceliow. 

North  Kerley      - 
Noirtiwich 

18 
5 

6 

4 

1  16    0 
26  17    0 

IS  15    0 
89    9    0 

54  15  X> 
124    7    0 

„   Theo. 
Thomson. 
H    Fletcher. 

Norwich    . 

1 

1 

— 

— 

105  17    0 

.   Aiiy. 

Nottingham 

8 

4 

16  18    0 

76  10    0 

160    2   t) 

»   BruceLow. 

Olave,  St.  ... 

8 

8 

81    0    0 

63    8    0 

154    4    0 

Dr.  Airy. 

Ongar 

4 

8 

6  17    0 

8    4    0 

21  18    0 

^   Copeman. 

Orsett 

5 

4 

4  11    0 

22  19    0 

47  17    0 

IK>. 

Pitddington 

1 

1 

82    4    0 

Dr.Aiiy. 

Pancras,  St.         •         • 

1 

1 

— 

— 

165    7  D 

Do. 

Pembroke  •         •         • 

8 

8 

8    8    0 

46    1    0 

65  10   D 

«    Fletcher. 

Penistone  - 
Penrith      . 

8 
6 

8 
8 

4    7    0 
6  10    0 

16  18    0 
7    5    0 

27  12    • 
19  10    0 

«    Theo. 
Thomson. 
Mr.    T.   W. 
Thompson. 
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UNION. 

1p 

1^ 

n 

Bftnge  of  Awards 
in  each  Union. 

Total  Sum 
awarded 
in  each 
Union. 

Medical 
Inspector. 

Mini, 
mum. 

Maxi- 
mum. 

Petworth  - 

4 

£  «.  d. 
4    7    0 

£  «.  d. 
0    10 

£     s.  d. 
21  13    0 

Mr.  Sweeting. 

PonUrdawe 

2 

4116    0 

45    0    0 

86  16    0 

Dr.  Fletcher. 

Pontypool  - 

— 

- 

34    1    0 

Do. 

Pontypridd 

12    2    0 

00  11    0 

874    8    0 

Do. 

Poplar 

3S11    0 

100  15    0 

235    0    0 

Mr.  Sweeting. 

Prertwich  • 

5 

6  10-0 

86    1    0 

247    4    0 

Thompson. 

Khayader. 

2 

0    10 

10  15    0 

16  16    0 

Dr.  Fletcher. 

Bochford  - 

S 

7  10    0 

25  15    0 

42    2    0 

H    Copeman. 

Romford  - 

1  10    0 

44    7    0 

102  10    0 

Do. 

Botherham 
Runcorn   • 

3  15    0 

8  12    0 

02    0    0 
48  13    0 

188    2    0 
66    7    0 

„    Theo. 

Thomson, 
„    Fletcher. 

Eye 

~" 

— 

8  15    0 

Mr.  Sweeting. 

Saffron  Walden 

2    4    0 

24    1    0 

64  14    0 

Dr.  Ck>peman. 

Salford      - 

21    7    0 

62    2    0 

155    1    0 

^   Airy. 

Saviour.  St. 

60    8    0 

01  10    0 

400    6    0 

Do. 

Serenoaks- 

11  15    0 

12  17    0 

24  12    0 

Mr.  Sweeting. 

Sheffield    - 

11  16    0 

72    6    0 

250    8    0 

Dr.  Airy. 

Shepton  Mallet 

1  12    0 

2    7    0 

3  10    0 

Mr.  Sweeting. 

Sherborne - 

6  15    0 

8  13    0 

22    6    0 

Dr.  Fletcher. 

Shoreditoh 

46  14    0 

01  17    0 

201  17    0 

Mr.  Sweeting. 

Sleaford     - 

8    3    0 

10  10    0 

80  16    0 

Dr.  BruoeLow. 

Smallburgh 

8  18    0 

14    6    0 

33    2    0 

..    Airy. 

Southampton 

20    0    0 

76  10    0 

101  10    0 

Mr.  Sweeting. 

South  Stoneham 

8    0    0 

88    0    0 

08  17    0 

Do. 

Southwell  . 

1    6    0 

0    8    0 

27    1    0 

Dr.  Bruce  Lou. 

Spalding    • 

8    0    0 

6    6    0 

13  14    0 

Do. 

Spilaby 

8  11    0 

7    7    0 

36  11    0 

Do. 

Staines      • 

4  18    0 

nil    0 

24  15    0 

Do. 

Stamford 

0*  8    0 

11  12    0 

18  15    0 

Do. 

Stepney     • 
Steyntag   - 

612    0 

12  17    0 

82  17    0 
10    0    0 

Mr.  Sweeting. 
.  Do. 

Stockport 
Strand       • 
Stroud 

2  IS    0 
30  12    0 

82  16    0 
55  11    0 

70    0    0 
15  18    0 
05    3    0 

M     T.     W. 

Thompson, 
w   2$wceting. 

Do. 

App.A.No.2. 

Inspection  of 
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nation. 
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App.  a.  Xo.  2. 

Inspection  of 
Public  Vncci- 
nntion. 


UNION. 


Swaffham  - 
Swmsca    - 


Tarvin 
Tauntou    • 
Tcndring  - 
Thakeham 
TUctford    - 
Tioehurtt  - 
Toxteth  Pitrk 
Tregaron  - 


Uckfleld    - 

TTxbridge  -  -  - 

Walwngham 

l^andsworth  and  Clap- 
ham. 

l^ayland  • 

WeUington  (Som.) 

WeUs 

Westboume 

West  Derby 

West  Firle 

West  Ham 

WestHampnett  • 

Westminster 

Westward 

Whitdm^ch  (iUnts) 

Whitechapel 

Wight  Isle  of      • 

Wigton      • 

Williton    • 

Wincanton 

Winchester*  New 


1  IS 

■it 
1  = 

in  each  Union. 

Total  Sum 
awarded 

Medical 

i! 

in  each 
Union. 

Inspector. 

Mini- 
mum. 

Mali, 
mum 

« 

5 

ISO 

8  11 

d. 

0 

18    8    0 

Dr.  Airy. 

5 

3 

S9    4    0 

91    8 

0 

171  IS    0 

„    Fletcher. 

2 
7 

2 

11    6    0 
9    0    0 

16  19 
21  10 

0 
0 

28    6    0 
02    1    0 

Mr.    T.    W. 

Thompson. 
n   Sweeting. 

11 

714    0 

81  12 

0 

69    9    0 

Dr.  Copeman. 

2 

9  19    0 

12    1 

0 

22    0    0 

Mr.  Sweeting. 

6 

ISO 

11    3 

0 

24    6    0 

Dr.Airj. 

8 

0  IS    0 

6  18 

0 

18  11    0 

Mr.  Sweeting. 

2 

80    4    0 

62  15 

0 

9119    0 

Dr.Aifj. 

2 

— 

— 

9  17    0 

„   Fletcher. 

6 

S  18    0 

10    6 

0 

88    5    0 

Mr.  Sweeting. 

7 

2  15    0 

18    8 

0 

48  19    0 

Dr.  BruceLow* 

9  11    0 

9  12 

0 

19    8    0 

Dr.Aii7. 

11    4    0 

100  19 

0 

278  19    0 

Do. 

1116    0 

11  18 

0 

28  14    0 

Do. 

0    0    0 

16    1 

0 

44  10    0 

Mr.  Sweeting. 

15    8    0 

18    0 

0 

88    8    0 

Do. 

118    0 

8    6 

0 

17  10    0 

Do. 

34    4    0 

18S14 

0 

862  19    0 

Dr.  Airy. 

- 

- 

12    0 

Mr.  Sweeting. 

U14    0 

87    4 

0 

401    8    0 

Dr.  Airy. 

8     ' 

6    10 

9    6 

0 

2118    0 

Mr.  Sweeting. 

- 

- 

- 

— 

Dr.  Airy. 

_ 

^ 

17    0 

7  18 

0 

14  17    0 

Mr.   T.    W. 

Thompson. 
,.   Sweeting. 

— 

- 

191    6    0 

Dr.  Aiiy. 

2    6    0 

28    2 

0 

112  16    0 

Mr.  Sweeting. 

7  14    0 
1  17    0 

7  18 
16    1 

0 
0 

16  12    0 
4S19    0 

Thompson 
n   Swoetuig. 

117    0 

11  16 

0 

27    8   0 

Do. 

6    1    0 

86  10 

0 

61    6   0 

Do. 
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UNION. 

fid 
P 

h 

Range  of  Awards 
in  each  Union. 

1 

Total  Sum 
awarded 
in  ftwffh 

Medical 
Inspector. 

Mini- 
mmn* 

Mali, 
mom. 

Union. 

Winalow   • 

Wirral      •         ,         . 

Worksop  •         • 

Wortley.   • 

Wycombe  -         -         . 

Tarmoath,  Great 
TootU 

8 

4 

7 

4 

10 

2 

7 

8 

2 
6 

4 
8 

2 

6 

£  «.  d. 
110    0 

9    4    0 

1  17    0 
4    7    0 

2  9    0 

14    8    0 
4  18    0 

£   «.  d. 

2  14    0 

21  16    0 
84   9   0 
84    0    0 
24  19    0 

64    6    0 

28    6    0 

£  «.  d. 

6  16    0 

81    0   0 
86    7    0 
78  17    0 
76    9    0 

68    9    0 
66    8    0 

Dr.  BruceLow. 
„    Pletdier. 
M   BruoeLow. 

Thomson, 
w   BruoeLow. 

Dr.  Airy. 
Mr.  Sweeting 

Total 

1^7 

856 

- 

- 

16,288  16    0 

App.  a.  No.  a. 

Inspection  of 
Public  Vacci- 
nation. 
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A  PP.  A.  No.  3. 


National  Vaccine 
KsUibliMhment. 


No.  3. 

Statistics  of  the  National  Vaccine  Establishment  and 
Educational  Vaccination  Stations. 


I. — Staff  at  end  of  1892. 

N.B. ^The  Stations  named  in  italics  are  Educational  Vaccinal ioir  Siatibnk 

auihorised  by  the  Local  Qoverament  Board* 


Description  of 
Vaccinator. 

Name  of  Vaccinator. 

Vaccination 
Stations. 

Days'anddoursof 
Aitendaaoe. 

Vaccinators^ 

uupplying 

lymph  for 

the  public 
service,  & 

1.  Dr.  B.  Cory 

Surrey  Chapel  - 
Tottenham  Court 

Tues^  Thurs. ;  2. 

salaried 

2.  Mr.  Joseph  Loane 

Mon.,  Wedncs. ;  1. 

from    the 

Chapel. 

Parlia- 

mentary 

grant. 

- 

1.  Mr.  Ellis  S.  Guest 

Manchester 

Monday;  2. 
Monday    - 

2-6.  Dr.  Edmund   Robin- 

Birmingham   -, 

Tuesday   -  -IL 
Wednesday. 

son. 

Wednesday;  2. 

Parochial 

Thursday;  11. 

and  other 

7.  Mr.  N.  E.  Roberts 

Liverpool  - 

Tuesday;  1. 

Vaccina- 

8. Mr.  E.  L.  Webb 

Pimlico     - 

Thursday;  10. 
Wednesday;  8. 

tors    not 

9.  Mr.  J.  Hawthorn 

Newcastle-^m- 

salaried 

Tyne. 

from  the 

10.  Mr.  E.  L.  Webb 

Westminster    - 

Tuesday;  10. 

Parlia- 
mentary- 
grant, 
but    con- 

11-12.  Mr.  E.  C.Greenwood 

Marylehone     -  • 

Tuesday;  2. 
Wednesday;  10. 

18.  Mr.  J.  Loane    - 

Whiteckapel     - 

Wednesday;  11. 

14.  Mr.  Frederick  Holmes - 

Leeds 

Tuesday;  2.30. 

cributing 

15.  Dr.  Edward  Lynes 

Coventry 
Giatgotr           J 

Tuesday  ;  12. 

lymph  at 
a      fixed 

16-17.  Dr.  Hugh  Thomson 

Monday ;  2. 
Mon.,Tbnr8.;  12. 

rate       of 

18.  Mr.  J.  F.  Staines 

Endell  Street    ^ 

Tuesday;  10. 

payment. 

19.  Mr.  W.  Skinnei 

Sheffield   . 

Tuesday;  8. 

20.  Dr.  A.  C.  Clarke 

Sdtord     - 

Thursday;  2. 

21.  Dr.  G.  A.  Miskin 

Waterloo  - 

Tuesday ;  2. 

22.  Dr.J.B.  Buist   - 

Edinburgh 

Thursday;  S. 

23.  Dr.  B.  Cory 

St,Thomas*sEosp, 

24.  Mr.  Wm.  Mclennan    - 

Glasgow  West  - 

Monday;  1. 

Dr.  W.  Husband 
Mr.  H.  Lawrence 

Edinburgh 

Wednes.,  Sat. ;  12. 

Teiichers  of 

Bristol  - 

Wednesday;  10. 

Vaccina- 
tion    not- 

Mr.  WUliam  A.  Budd  - 

ExeUr 

iliursday;  8. 

Mr.  V.  A.  Jaynes 

Horsleydoum     - 

Wednesd^;  8. 

supplying 

Dr.  A.  N.  Montgomery 
Dr.  B.  Cory    - 

Dublin     . 

Tues.,  Fri.  5  10. 

lymph. 

Cambridge 

Friday;  11. 
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II. — Akimal  Vaccinb  Station. 


Afp.  a.  Xo.  3. 

National  Vaccine 


The  Animal  Vaccine  Station  is  at  95,  Lamb's  Ck)Ni>uiT  Street,  BstabilsC"  n7.' 
where  Db.  R  Coht  and  Mr.  T.  S.  Stott  attend  for  the  Vaccination 
of  Children  on  Tuesdats  and  Thursdats,  at  10.30  a.in« 


m. — Sources  and  Amount  op  Humanised  Lymph  Supply  in  1892. 

N.B.-^The  Stations  named  in  italics  are  Educational  Vaccination  Stations 
authorised  by  the  Local  GoTemment  Board. 


Description  of 

Vaccination  Stations. 

Number  of  Vaccina- 
tions performed  at 
the  Btations 
respeotlTely. 

Number  of  Charges  of  Lymph 

supplied  from  the  Stations 

respectively. 

Taccinatort. 

Primaiy. 

Re- 

▼acdna- 

tions. 

Chaned  Ivory 

j  Charged  Tubes 
each  estimated 
as  equal  to  10 
Ivory  Points. 

Vaccmators' 
salaried 
from    the 
Parlia. 
mentary 
grant 

1.  Surrey  Chapel 

2.  Tottenham  Vottrt 

Chapel. 

Total 

1.  Manchester 
2-6.  Birminaham  - 

7.  Liverpool 

8.  Pimlico    - 

9.  Newcasde-on- 

Tyne. 
10.  Westminster     - 
\UU.  Marylebwe 
18.  Whitechapd   - 

14.  Leeds      .        - 

15.  CoTcntry 
16-17.  Glasgow     - 

18.  Endell  Street  - 

19.  Sheffield. 

20.  Sadbrd    - 

21.  Waterloo 

22.  Edinburph 

23.  St.     Thomas's 

Hospital. 

24.  Glasgow  West- 

Total 

158 
301 

11 
17 

358 

154 

459 

28 

353 

154 

Parochial 
and  other 
Vaccina- 
tors    not 
salaried 
from    the 
Parlia- 
mentary- 
grant, 
bnt    con- 
tributing 
lymph  at 
a      fixed 
rate       of 
payment. 

824 
3,358 
504 
329 
527 

582 
601 

2,041 

789 

84 

1,286 
226 
797 
297 

1,877 
403 
201 

576 

5 

202 

92 

6 

28 

26 
66 
7 
5 
7 
5 
22 
2 

5 
1 

7 

42 

— 

347 
825 
105 
53 
192 

32 

29 

694 

8 
49 
21 
89 
36 
1,626 

14,702            528 

— 

4,106 

Grand  Total    - 

15,161 

556 

353 

4,260 
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App.A.  No*8.  ^^^* — SOUBCM  AlID  AMOUNT   OP  HUHAVISKD  LtHPH— COlUtlltftfl/. 

Nutionta  Vaccine      Daring  the  year,  additional  sappUea  (to  the  extent  of  8,566  charged 
L.tabi»hment.    ^^y^^  ^^^^  obtained  from  the  foUowing  gentlemen  :— 

Dr.  W.  H.  Kempster,  Battersea  East. 
Dr.  T.  N.  Orchanl,  Pendleton. 
Dr.  T.  M.  Johnson,  Salford. 
Mr.  J.  Bark,  Kirkdale. 
Dr.  R.  S.  Archer,  Everton. 
Dr.  F.  Cadell,  Edmburgh. 
Mr.  A.  Meeson,  ToxteUi  Park. 
Dr.  R.  F.  Cook,  Gateshead. 
Dr.  G.  A.  Miskin,  Eennington. 
Mr.  H.  E.  Hackett,  Gorton. 

IV.— Distribution  op  Human  Ltmph,  1892. 
Number  of  applications : 


From  Medical  Practitioners  in  England  and  Wales 

.    4,233 

„         „               „                Scotland      - 

•     .  210 

„    the  Army     -            -            .            -            - 

3 

„    the  Navy  and  from  the  Emigration  Department 

43 

„    India  and  the  Colonies          ... 

3 

„    Diplomatic  and  other  Foreign  Services 

22 

Supplies  sent  out : — 

Charged  ivory  points          .            .            .            - 

.       338 

„       capillary  tubes      .... 

.    6,662 

V. — Distribution  of  C  alp -Ltmph,  1892. 

Number  of  applications              .... 

.    2,992 

Supplies  received: — 

Charged  ivory  points      .... 
„      capillary  tubes  -             .            .            . 

-  11,908 
65 

Supplies  sent  out : — 

Charged  ivory  points      -            .            -            . 
„      ci4>illary  tubes  -            .            -            - 

.  12,056 
66 
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No.   4.  App.£No.4. 

On  the  ppeni- 

Report  on  the  Operations  of  the  Akimal  Vaccine  Station  at  ?JJ"^Jy^®  . 
Lamb's  Conduit  Street,   during  the   Year   1892-93;   by    Dr.  staS,i^-!»3*; 
Robert  Cory.  byDr.Cory. 

Dwing  the  year  1st  April  1892  to  the  iSlst  March  1893,  270  calves 
were  vaccinated  at  Lamb's  Condait  Street,  for  the  purposes  of  the 
station. 

The  aggregate  weight  on  reception  at  Lamb's  Conduit  Street  of  the 
270.  calves  was  200  male,  56,459  lbs.,  70  female,  20,414  lbs.  On 
dismissal  from  the  station  their  weights  were  respectively  61,484  lbs. 
and  21,943  lbs.,  so  that  during  retention  for  vaccination  purposes 
calves  of  both  sexes  gained  considerably  in  weight,  males  by  an  average 
of  25*12  lbs.,  females  by  an  averp.ge  of  21*84  lbs.  Of  the  above 
vaccinated  calves,  257  were  vaccinated  with  lymph  directly  derived 
from  other  calves,  and  13  were  vaccinated  with  calf  lymph  which  had 
been  stored. 

Seven  hundred  and  twenty- three  insertions  in  13  calves  vaccinated 
with,  store^l  lymph  produced  637  vesicles,  whereas  16,581  insertions  in 
257  calf-to-oalf  operations  produced  14,474  vesicles ;  rates  of  insertion 
success  respectively  of  88*  1  and  87*3  per  cent.  No  material  difference 
in  the  results  of  calf-to-calf  vaccinations  were  observed  whether  the 
lymph  used  was.  from  calves  vaccinated  96,  or  from  calves  vaccinated 
120  hours  previously  ;  in  both  cases  the  rate  of  insertion  success  was 
practically  87  per  cent.* 

Primary  Vaccinations. — During  the  year  1892-93,  7,616  persons 
received  primary  vaccination  at  the  station,  five  separate  insertions  of 
lymph  being  made  in  each  instance.  Of  these,  3,788  were  males  and 
3,828  females ;  all  but  38  of  7,520  primary  vaccinations  which  returned 
for  inspection  succeeded  at  the  first  attempt,  and  in  no  case  was  a  third 
attempt  at  vaccination  requisite.  The  amount  of  insertion  success 
obtained  by  each  of  three  several  operators  was  as  follows  : — 

Of  279  persons  primarily  vaccinated  by  Mr.  Stott,  three  failed  to  return 
for  inspection.  Of  the  remaining  276,  210  were  on  examination 
found  to  have  taken  in  five  places,  33  in  four,  15  in  three,  8  in  two, 
10  in  one.  Mr.  Stott's  insertion  success  rate,  therefore,  was 
90  •  8  per  cent. 
Of  746  persons  primarily  vaccinated  by  Dr.  Savory,  acting  for 
Mr.  Stott,  or  myself  in  the  absence  of  one  or  other  of  us,  seven 
failed  to  return  for  inspection,  and  three  wei*e  vaccinated  round 
naevi  Of  the  remaining  736,  611  were  found  to  have  taken  in 
five  places,  50  in  four,  29  in  three,  19  in  two,  17  in  one,  while 
10  did  not  take  on  the  first  attempt.  Dr.  Savory's  success, 
therefore,  was  92*3  per  cent. 
Of  6,591  persons  primarily  vaccinated  by  myself,  67,  who  failed  to 
return  for  inspection  and  other  16,  all  of  whom  were  operated  on 

*  The  ratio  of  uisertion-fluccess  is,  it  will  be  obserTed,  considerably  below  that  of 
previous  years.  This  has  been,  in  the  main,  due  to  the  circumstance  that  during 
part  of  the  year  the  calves  operated  on  were  not  of  the  class  best  adapted  for  the 
purposes  of  the  station.  The  contractor  having  died,  hit  successor  was  unable  for  a 
time  to  meet  the  requirements  of  the  Establishment  in  this  respect. 
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App.A.yo.i.  for  the  cure  of  naevi,  are  not  taken  into  account  in  these  statistics. 

On  the  Opera-  Of  the  6,508  remaining,  5,931  were  found  to  have  taken  in  five 

An^iv^ine  places,  322  in  four,  118  in  three,  67  in  two,  42  in  one  only,  while 

station,  1892-93 ;  in   28   cases  vacciuation   proved  unsuccessful  on   first   trutl,    an 

by  Dr.  Cory.  insertion  success  rate  of  96*  7  per  cent. 

RevaccincUiom, — The^e  during  the  year  numbered  688.  Mr.  Stott 
performed  31,  and  Dr.  Savory  45,  and  I  myself  612.  Of  these  612^ 
501  were  successful  in  five  places,  40  in  four,  11  in  three,  6  in  two, 
6  in  one,  14  were  unsuccessful,  and  other  34  did  not  return  for 
inspection.  My  insertion  success  rate,  therefore,  in  revaccination  was 
93*98  per  cent.  Mr.  Stott's  success  rate  among  his  31  cases,  which 
returncKl  for  inspection,  was  99*21  per  cent,  and  Dr.  Savory's  insertion 
success  rate  was  88  •  64. 

In  all,  73  cases  returned  to  the  station  after  ^^  inspection  "  on  acconnt 
of  some  abnormal  course  of  their  vaccinations.  In  &e  majority  of  cases 
the  abnormality  consisted  of  sore  arm,  which  was  almost  invariably  the 
result  of  ignorant  treatment  of  the  vesicle  or  of  the  scab.  For  the  rest 
there  were  20  cases  of  transient  eruption,  five  cases  of  axillary  abscess 
(following  sore  arms),  and  five  cases  of  erysipelas  (also  complicating 
sore  arms). 

There  was  one  case  of  death  alleged  to  have  been  caused  by  vaccination. 
This  was  a  child,  born  on  the  20th  September  1892,  vaccinated  on  the 
2nd  February  and  who  died  on  the  28th  March  1893.  An  inquest  was 
held  on  the  case.  At  the  post-mortem,  which  was  attended  by  me,  no 
evidence  of  pyaemia  or  erysipelas  was  found,  but  the  base  of  the  right 
lung  was  congested,  and  portions  of  the  lung  thus  affected  sank  when 
placed  in  water.  There  was  no  enlargement  of  the  axillary  glands  or 
iBdema  of  the  vaccinated  side  present,  and  no  enlargement  of  the 
joints.    The  jury  returned  a  verdict  of  death  from  natural  causes. 
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No.  5.  -  App.  a.  No.  5. 

Abstract  of  Medical  Inspections  made  in  1892  with  regard  to  the  MeSuSS'iMpec- 
Incidbnce  of  Disease  on  particnlar  places,  and  to  questions  con-  tions. 
ceming  Local  Santtabt  Administration. 


1.  ASHBT  DE  LA  ZOUCH  RURAL  SaNITARY  DISTRICT  (LEICESTERSHIRE)  ; 

population  (1891 )»  24,055;  Dr.  Parsons. 

Sanitary  Authority :  Ashby  de  la  Zouch  R.* 

Chround  of  Inquiry :  Enteric  fever  and  diphtheria.  Registrar- 
General's  Returns. — Reports  rf  Medical  Officers  of  Health  and 
local  complaints. 

Chief  Facts  reported  by  Inspector :  The  endemic  prevalence  of 
entericfever  confined  to  Coalville  (population  about  6,000),  acoal 
mining  town  of  modern  origin,  situated  in  several  parishes  and 
jurisdictions  and  in  need  of  unified  urban  administration  (a 
local  board  about  to-be  formed).  Sewers  and  drains,  with 
some  exceptions,  defective.  Midden  and  cesspit  privies  wet 
and  offensive,  and  often  overfull.  No  public  scavenging; 
frequent  difficulty  in  procuring  removal  of  refuse  by  farmers, 
and  hence  night  soil  often  disposed  of  on  gardens  near  to  houses 
and  wells.  Water  supply  from  private  wells  liable  to  pollution  ; 
no  public  service.  Enteric  fever  existed  in  Coalville  more 
or  less  throughout  1891,  but  several  sudden  outbursts  occurred 
in  particular  localities,  caused  probably  by  specific  contamina- 
tion of  individual  welb.  The  fatal  cases  of  dliphtheria  occurred 
in  the  same  localities  as  the  enteric  fever. 

An  outbreak  at  Griffydam  of  infectious  throat  illness  of  obscure 
nature,  by  one  medical  man  r^arded  as  diphtheritic ;  in  some 
cases  associated  with  defective  sanitary  conditions  and  a 
particular  milk  supply. 

Rural  Sanitary  Authority  have  a  fever  hospital,  but  of  defective 
design  and  little  used. 

2.  AsHBT  WouLDS  (LEICESTERSHIRE);  population  (1891),  3,214 ;  Dr» 

Parsons. 

Sanitary  Authority :  Ashby  Woulds  U.* 

Chround  of  Inquiry :  Enteric  fever. — Report  of  Medical  Officer 
of  Health. 

Chief  Facts  reported  by  Inspector :  A  severe  but  circumscribed 
outbreak  of  enteric  fever  at  Newfield,  Moira,  extending  over 
three  months,  and  limited  to  two  rows  of  houses.  First  cases 
possibly  contracted  in  Burton-on-Trent«  Water  supply  scanty 
and  difficult  of  access,  and  milk  supply  from  a  dairy  farm 
at  which  well  was  polluted,  but  both  supplies  common  to  a 
number  of  other  houses  which  escaped  fever.  Spread  of 
fever  not  explicable  by  defects  of  drainage  or  common  use  of 
privies ;  probably  due  to  direct  contact  with  specific  infection, 
favoured  by  common  use  of  washhouse,  foul  state  of  nnpaved 
yard,  and  careless  habits  of  mining  population.  IHo  means  of 
isolation  available. 


*  Throughout  this  abstract "  R,"  denotes  "  Boul  Stsitarr  Aothoritr  "  mnd  "  U  " 
•Urban  Sanitary  Authority."  «-im«y Awnoniy,    moa     u. 

E    7«910.  ^ 
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app.  A.No.5.     3.  Bbownhills   (Staffordshiee)  ;  population   (1891),   13,703;   Mr. 
Abstract  of  T.  W.  Thompaon. 

tions.  Sanitary  Authority  :  Brownhills  U. 

Ground  of  Inquiry :  Bepresentation  bj  County  Council  as  to 
default  of  Sanitary  Authority  in  carrying  out  the  Public 
Health  Acts. 

Chief  Facts  reported  by  Inspector :  Houses  often  unspouted,  defec- 
tiyely  drained,  and  consequently  liable  to  be  damp.  Yards  mostly 
nnpayed  and  ashes  often  heaped  up  or  strewed  about  them*. 
In  some  cases  pools  of  tlop  sewage  standing  in  proximity  to 
houses.  Water  supply  mainly  from  wells  of  defective  con- 
struction and  surrounded  in  many  cases  by  obvious  sources  of 
pollution.  District  insufficiently  sewered.  Slop  water  in  most 
of  district,  except  Brownhills  village,  conveyed  by  open  and 
frequently  defective  channels  to  small  b^dly  constnu^ed  catchpit 
cesspools  often  near  to  dwellings.  Middens  in  almost  universal 
use  for  excrement  and  refuse  disposal.  Middens  of  excessive 
size,  deepi  often  uncovered,  and  in  most  cases  wet  and  offensive. 
Scavenging  recently  taken  over  by  Sanitary  Authority  and  let 
to  four  contractors.   Scavenging,  however,  still  unsatisfactory.* 

4.  Cambley    Pabish    (Somerset);    population    (1891),    465;     Dr. 

Sweeting. 

Sanitary  Authority :  Glutton  R, 

Ground  of  Inquiry:  Enteric  fever  at  Temple  Cloud.  Local 
complaints  and  reports. 

Chief  Facts  reported  by  Inspector  :  Eleven  cases  and  two  deaths 
from  enteric  fever ;  early  cases  associated  with  grossly  unwhole- 
some circumstances  of  water  supply  and  excrement  disposal ; 
later  cases  probably  directly  infected  from  the  earlier  owing  to 
non-disinfection  of  stools.  Water  supply  from  shallow  wells 
and  open  dipping  places.  Drainage  by  rude  rubble  pipes  to 
streams  and  ditches.  Excrement  received  in  privy  pits,  many 
of  them  overflowing  to  streams.  Inefficient  sanitary  adminis- 
tration. Adoption  of  the  Infectious  Disease  (Notification) 
Act  quite  recent. 

5.  Hbndon    Rural    Sanitary   District    (Middlesex)  ;  population 

(1891),  13,834 ;  Dr.  Bruce  Low. 

Sanitary  Authority :  Hen  ion  R. 

Ground  of  Inquiry :  Continued  prevalence  of  scarlatina  and 
diphtheria.— Local  complaints. 

Chief  Facts  reported  by  Inspector :  Both  diseases  prevalent 
in  district  during  last  two  years.  Some  localisation  of  both 
*  ailments  at  Harrow  Weald.     Scarlatinal  infection  imported 

from  London  in  1891.  Type  of  epidemic  mild.  Only  three 
deaths  out  of  160  recorded  cases.  Diphtheria  has  appeared 
from  time  to  time  in  district  during  late  years.  It  al^o 
followed  scarlatinal  outbreak  at  Harrow  Weald.  During  two 
years,  110  cases  reported  in  the  district,  and  of  these  12  were 
fatal.     Both  diseases  spread  mainly  by  personal  contact. 

^o  hospital  provision  or  proper  disinfecting  apparatus  established 
by  Rural  Sanitary  Authority.  Absence  of  efficient  scavenging. 
Insufficient  flushing  of  many  w.c.'s.  Slaughter-houses  not 
regulated.  Dairies,  Cowsheds,  and  Milkshops  Order  of  1885 
not  enforced. 

*  Reprinted  as  App.  A.  No.  10  of  present  volume. 
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6.  Hbtwood   (Lancashire) ;  population  (1891),   23,286  ;  Mr.  T.   W. 


App.A.No.5. 


Sanitary  Authority :  Heywood  U.  *»<>"»• 

Chound of  Inquiry:  Diphtheria. — ^Registrar^Generars  Returns 
and  Reports  of  Medical  Officer  of  Health. 

CJUrf  Fitcts  reported  by  Inspector:  Recognised  diphtheria, 
which  had  been  present  in  district  during  three  preceding 
years,  became  notablj  more  prevalent  towards  end  of  1890. 
Ittcr^tsed  prevalence  maintained  to  date  of  inqnirj-^March 
1892.  Undefined,  throat  ailment*  also  common.  Spread  of 
diphtheria  apparently  due  to  infection  from  case  to  case. 
Sdiool  influence  seemingly  played  apart,  as  also,  probably,  the 
close  association  of  young  persons  in  mills  and  factories.  No 
evidence  obtained  of  dissemination  by  milk,  domestic  animals, 
or  waten  No  means  of  isolation  in  district,  and  sulphur  fumi- 
gation relied  on  for  disinfection  of  clothes  and  bedding*  Many 
invaded  houses  damp.  Sewers  deficiently  ventiliUed.  A. 
number  of  old  privy  middens  of  very  objectionable  type  still  in 
district,  though  pail  closets  largely  adopted,  and  water-carriage 
system  now  being  introduced.  Scavenging  undertaken  by 
Sanitary  Authority,  but  not  satisfactorily  carried  out.  Night 
soil  disposed  of  to  farmer3,  but  ashpit  refuse  deposited  at 
**tips"  in  or  near  the  town.  Scores  of  houses  built  on 
"  made  *'  soil  thus  formed. 

7.  King's  Ltnn  ;  population  (1891),  18,265 ;  and  Gaywood  (Norfolk), 
952  ;  Dr.  Bruco  liow. 

Sanitary  Authorities :  King's  Lynn  U.  and  Freebridge  Ljnn 
R. 

Ground  of  Inquiry :  Epidemic  of  typhoid  fever. — ^Report  of 
Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector:  (o.)  King's  Lynn. — 
Sudden  outbreak  of  diarrhora  attacking  all  cUsses  and  all  parts 
of  the  town  during  last  few  days  in  Febiiiary,  followed  by 
development  of  numerous  typhoid  cases  about  a  fortnight 
later.  Town's  water  supply  derived  from  Gaywood  river, 
which  fiows  to  town  through  cultivated  fields  and  gardens. 
The  intake  is  within  borough  boundary.  Filtration  very  in- 
sufficient. Town's  manure  containing  contents  of  privy  pits, 
into  which  the  discharges  of  some  typhoid  cases  had  been 
thrown,  spread  antecedent  to  the  outbreak  on  part  of 
a  market  garden  in  Gaywood  abutting  upon  the  river  and 
about  a  mile  above  the  intake.  Excreta  from  a  house  outside 
Gaywood,  wherein  eight  persons  were  attacked  one  after  the 
other  with  typhoid  fever,  between  November  and  March, 
had  been  placed  in  a  pit  in  the  garden  from  which  it  was 
washed  into  the  river  above  the  intake  by  the  melted  snow 
and  heavy  rainfall  that  occurred  in  the  thiid  week  of 
February. 

Excrement  disposal  is  by  w.c.'s  and  by  pit  privies ;  the  latter  are 
being  rapidly  replaced  by  the  former.  Sewers  tide-locked  for 
several  hours  daily,  defective  gradients  in  one  particular  section. 

•  Deposit  occurs  in  nearly  aU.  There  are  some  12  separate 
outfalls  into  River  Ouse  or  its  tributaries.  A  new  water 
supply  urgently  needed. 

c  2 
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App.a.No.5.  (b.)  Gay  wood. — PracticaUy  a  suburb  of  King's  Lynn ;  mostly 

Abetntotof  same  sewerage  and  water  supply.    Few  scattered  cases  of 

Mediofti  Inspecv  typhoid  in  GBywood  in  November  and  December,  witb  greater 

prevalence  in  March  and  later  coincidently  with  epidemic 
prevalence  of  same  disease  in  King's  Lynn,  and  referable  to 
like  causation.* 

8.  Lakenheath  (Suffolk) ;  population  (1891),  1,850 ;  Dr.  Copeman. 

Sanitary  Authority :  Mildenhall  R. 

Ground  of  Inquiry :  Diphtheria. — Registrar-Greneral's  Returns. 

Chief  Fads  reported  by  Inspector:  Endemic  throat  illness,, 
increasing  in  extent  during  the  last  four  years.  Special 
incidence  of  fatal  attacks  upon  children.  Notification  only 
recently  put  in  force,  so  no  trustworthy  data  as  to  prevalence 
of  non-fatal  throat  illness.  No  hospital  provision  in  the  district. 
Water  supply  of  Lakenheath  from  surface  wells  on  sloping 
ground.  Above  level  of  majority  of  these  is  overstocked 
churchyard,  by  which  wells  are  probably  contaminated.  All 
samples  of  water  examined  condemned  as  unfit  for  drinking 
purposes.  No  sewerage  system ;  privy  midden  universal. 
Nuisances  from  storage  of  household  refuse  in  neighbourhood 
of  dwellings.     Dwellings  of  poor  in  bad  sanitary  condition. 

9.  Limpsfield:    Church    Missionaries'    Children's  Home    (Norfolk); 
Dr.  Copeman. 

Sanitary  Authority :  Godstone  R. 

Ground  of  Inquiry  :  Diphtheria. — Requisition  of  inhabitants  of 
Limpsfield. 

Chief  Facts  reported  by  Inspector:  Endemic  throat  illness 
among  children  of  feeble  vitality,  congregated  together  in  the 
same  building.  Recrudescence  of  imdoubted  diphtheria  on  twa 
occasions ;  22  cases  in  all.  Buildings  modem  ;  situation  high 
(700  feet)  and  exposed ;  sanilarv  arrangements  good.  Sana- 
torium detached  fVom  main  block.  Water  and  milk  supplies- 
good.  Drainage  of  Home  disposed  of  by  subsoil  irrigation 
on  estate  at  considerable  distance  from  buildings. 

10.  Monmouth  Registration  District;  population    (1891),  26,281; 
Dr.  Fletcher. 

Sanitary  Authorities  :  Monmouth  U.  and  R.  and  Coleford  U  • 

Grofmd  of  Inquiry  :  Diphtheria. — Registrar-General's  Returns. 

Chief  Facts  reported  by  Inspector :  (a.)  Monmouth  U. — A  few 
casns  of  "croup"  during  1888,  followed  by  three  cases  of 
diphtheria  in  1889 ;  then  disappearance  of  the  disease  till  the 
latter  part  of  1 890,  when  it  assumed  epidemic  form^  and  haft 
since  remained  endemic.  About  two-thirds  of  persons  attacked 
were  children  of  school  age. 

No  hospital  accommodation  available.  Water  supply  apparently 
good  and  ampler  but  not  in  use  in  some  households,  even  Id 
the  town.  Sewers  badly  constructed,  badly  ventilated,  and 
inadequate;  outfalls  into  Rivers  Monnow  and  Wye,  sewage 
being  discharged  without  treatment.  Closet  accommodation 
very  bad.  No  scavenging  by  Sanitary  Authority.  In- 
difference and  neglect  of  duty  by  the  Sanitary  Authority. 

*  Reprinted  as  App.  A.  No.  8  of  present  volume. 
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ifi.)  Monmouth  B. — ^Throat  disease  endemic  for  some  jears,  manj   «App.  a.  No.  5. 
cases  being  recognised  as  diphtheria.     Occasional  outbreaks  Abctn^f 
in  epidemic  form.    Spread  through  school  attendance.    Details  9^^^^^  Inopeo. 
regarding  outbreaks   prior  to    August   1892    unsatisfactorj,  *^^ 
owing  to  neglect  to  register  the  cases. 

No  hospital  accommodation.  Water  supply  deficient  in  various 
parts  of  the  district.  Neglect  of  Sanitary  Authority  to  provide 
water.  No  systematic  sewerage.  Little  provision  for  getting 
rid  of  house-slops,  and  that  of  an  unsatisfactory  kind.  Attention 
of  Sanitary  Authority  required  urgently  in  this  respect  in  tho 
more  populous  parts  of  the  district.  Closet  accommodation 
chiefly  by  privies  with  deep  pits.  Sanitary  Authority  do  not 
scavenge.  Many  houses  damp,  some  dilapidated,  and  some 
occupied  though  quite  unfit  for  habitation. 

(c.)  ColefordU. — Diphtheria  ^idemic  during  latter  half  of 
1890.  Epidemic  dependent  on  school  influences.  A  few 
cases  during  1891  and  1892. 

No  hospital  accommodation.  Water  supply  said  to  be  good  and 
ample,  but  distribution  very  imperfect.  Sewerage  very  in- 
adequate, no  proper  system.  Present  sewers  consist  of  covered 
water-courses.  Closet  accommodation  mosUy  by  privy  pits. 
Practically  no  removal  of  refuse  by  Sanitary  Authority. 
11.  New  Quat  (Cardiganshire);  population  (1891),  1,284;  Dr. 
Fletcher. 

Sanitaria  Authority  :  New  Quay  U. 

Ground  of  Inquiry  :  Unsatisfactory  reports  of  Medical  Officer 
of  Healthy  and  inactivity  of  the  Sanitary  Authority. 

Chief  Facts  reported  by  Inspector:  House  accommodation  not 
altogether  satisfactory.  No  properly  distributed  water  supply. 
No  properly  constructed  sewers.  Drainage  of  domestic 
premises  deficient.  Excrement  disposal  unsatis&ctory ;  no 
scavenging  by  the  Sanitary  Authority  ;  many  dwellings  wiUiout 
privy  accommodation.  Compulsory  notification  not  in  force. 
Infectious  Disease  (Prevention)  Act,  1890,  and  Public  Health 
Acts  Amendment  Act,  1890,  not  adopted.  No  isolation 
hospital,  and  no  disinfecting  apparatus.  No  byelaws.  Officers 
inadequately  remunerated. 

12.  Wioan;  population  (1891),  55,013;  Ince-in-Makerfield  ;  popola- 
tion  (1891),  19,255 ;  Dr.  Copeman. 
Sanitary  Authorities  :  Wigan  U.  and  Ince-in-Makerfield  IT. 
Ground  of  Inquiry :  Typhus. — Registrar-General's  Returns. 

Chief  Facts  reported  by  Inspector: — (a.)  Wigan. — ^Prevalence 
of  typhus  in  Wigan  and  adjoining  district  of  Ince-in-Maker- 
field. Over  70  cases  reported,  with  10  deaths.  Special  inci- 
dence of  disease  on  St.  Patrick's  Ward,  a  district  of  Wigan, 
inhabited  by  miners  chiefly  of  Irish  extraction.  Disease  pro- 
bably introduced  by  navvy  from  Liverpool.  A  number  of 
"back-to-back'*  houses  in  district.  Privy  accommodation 
deficient  and  in  bad  order.  Household  refuse  often  stored  in 
disuiied  basement  of  dwellings.  Overcrowding;  dirt  and 
destitution  prevalent.  Hospittd  provision  at  Wigan  satisfac- 
tory, which  enabled  Sanitary  Authority  to  effectually  cope  wi^ 
outbreak.  Infectious  Diseases  (Notification)  Act  in  force  in 
district. 
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jiw^V^/U  (^.)  Ince*in»  Makerfield.— Spread  of   the  typhus  by  direct. 

Abttftot  ot  personal  infection  from  immediately  adjacent  borough  of  Wigan. 

^^^  Hwpef  Hospital    provision    available,  but    of    defective   character ; 

wards  built  ^^  back-to-ba^ck ;"  nursing  arrangements  unsatis- 
factory.* 

•13.   YoBK  Bubal    Sanitaey  Distbict;  population  (1891),  14,511; 
Mr.  T.  W.  Thompson. 

Sanitary  Authority  :  York  E. 

Ground  of  Inquiry :    Need  for  further  information  as  to  sanitary 
state  of  district* 

:  Chief  Facts  reported  by  Inspector :  -  Dampness  in  and  around 
dwellings  frequently  met  with  as  result  of  defective  roofing  or 
flooring,  absence  of  tove*spouting,  or  want  of  proper  yard 
paving.  Some  houses  nnflt  for  habitation.  Water-supply 
mostly  from  pump  or  ^^  draw "  wells,  inadequately  protected 
against  i>ercolation  from  the  surface  soil,  and  in  many  instances 
situated  near  to  sources  of  pollution,  such,  as  privies,  middens, 
pig8tye8,and  fold-yards.  Villages  almost  all  provided  with 
sewers  of  some  sort,  though  often  of  a  very  unsatisfactory 
character.  Sewers  generally  without  provision  for  flushing 
and  defidently  ventil^d.  I^rge  catchpits  in  course  of  many 
of  them.  Except  at  Clifton  (where  the  sewers  are  connected 
with  those  of  an  urban  authority)  sewage  is  turned  crude  into 
neighbouring  watercourses.  Excrement  and  refuse  disposal 
usually  by  midden  privies,  many  of  which  are  large,  deep, 
and  badly  placed.  A  good  number,  however,  are  roofed  over, 
and  some  of  those  most  recently  constructed  are  rendered  in 
cement  Scavenging  left  to  occupiers,  and  hence  considerable 
accumulations  of  ashes  and  refuse.  Sanitary  Authority  have 
adopted  the  Infectious  Disease  (Notification)  Act,  but  have 
not  provided  an  isolation  hospital  or  disinfecting  apparatus. 

•       Their  byelaws  are  out  of  date.    Action  of  Sanitary  Authority 

'   hitherto  inadequate  to  needs  of  the  districts 

--------    ^  -  I.      -    I  -      ■ 

♦  B«priiited  as  App.  A.  No.  f  of  present  volame. 
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No.  6. 

Introddction  to  Dr.  Barbt's  Repoet  on  Enteric  Fever  in  the  Tees  ^p.a.»o,» 
Vallet,  1890-91,  addressed  by  the  Medical  Ofkicer  to  the  introductkmto 
President  of  the  Local  Gk)VERNMENT  Board  (August  1893),      Report  on 

Enteric  Fevor  in 

Ik  presenting  his  Anmial  Report  on  the  proceedings  of  the  Medical  Jg^^ff  b^S 
Depto-tment  daring  the  year  1890,  my  predecessor,  Sir  George  Buchanan,  Medical  Officer, 
submitted,  in  the  following  words,  an  Interim  Report  by  Dr.  Barry  on 
an  epideniic  prevalence  of  Enteric  Fever  in  the  Valley  of  the  Tees : — 

"Iwottki  .  .  *  direct  ^}ecial -attention  to  Dn  Barry's  Interim 
Report  on  an  epidemic  prevalence  of  Enteric  Fever  in  the  Valley  of 
the  Tee^,  reserving  his  complete  report  nntil  he  shall  be  able  to  nse 
the  facts  of  the  new  Census.  Dr.  Barry  gives  an  ac count  of  an  out- 
burst of  Enteric  Fever  in  the  Tees  Valley  occurring  inmiediately 
after  a  heavy  flood  of  the  river,  and  selectmg  simultaneonsly  those 
districts  whichprocured  their  drinking  water  from  a  certain  section 
of  the  Tees.  The  ciroamstantial  evidence  of  a  relation  between  the 
fever  and  the  water  supplies  was  snch  as  might  have  sufficed  to 
implicate  the  one  as  a  cause  of  the  oth^*.  But  furthermofe  we  are 
told  that  no  other  common  condition  belonging  to  the  several  districts 
could  be  discovered,  bar  that  of  water  supplies  from  the  same  part  of 
the  Tees ;  and  presently  we  learn  that  the  river,  before  it  reaches 
this  place,  habitually  receives  in  abundance  the  excrements  of  people 
higher  up  the  stream.  This  fact  was  perfectly  well  known  in  the 
districts  whidi  derive  their  drinking  water  from  this  part  of  the 

>  river^  It  was  well  for  Stockton,  Middlesbrough}  and  Darlington  that 
the  specific  poison  contained  in  the  excrements  befouling  the  Tees  in 
1890  was  not  that  of  Asiatic  Cholera.'* 

The  interest  attaching  to  the  circumstances  of  this  epidemic  was, 
however,  materially  enhanced  by  reason  of  the  fact  that  whilst  the 
Interim  Report  was  passing  through  the  press  a  second  outburst  of 
Enteric  Fever  occurred  in  ihe  Valley  of  the  Tees^  its  incidence  bein^  as 
was  the  case  dnring  the  first  epidemic  -  prevalence,  special  to  localities 
deriving  their  water  supply  from  the  River  Tees.  The  excess  of 
Enteric  Fever  attacks  occasioning  the  first  outburst  was  most  marked 
during  a  six  weeks'  period,  7th  September — 18th  October  1890;  that 
occasioning  the  second  outburst  during  a  six  weeks'  period,  28th 
December  1890 — 7th  February  1891.  Both  outbursts  are  dealt  with  by 
Dr.  BaiTy  in  the  annexed  report ;  the  statistical  evidence  bearing  upon 
each  being  ba^ed  on  the  detailed  results  of  the  Census  of  1891. 

Dr.  Barry's  Report  has  concern  primarily  with  10  Registration  Dis- 
tricts lying  immediately  to  the  north  and  to  the  south  of  the  River  Tees, 
and  having  together  a  popuhition  of  603,616  (1891)  ;  these  10  districts 
forming  part  of  a  large  area  in  Northumberland,  Durham,  and  York- 
shire, in  most  of  which,  according  to  the  Registrar- General,  Enteric 
Fever  has  been  unduly  prevalent  during  recent  years.  By  the  aid  of 
returns  made  under  the  Infectious  Disease  (Notification)  Act,  1889, 
supplemented  by  special  returns  from  Medical  Officers  of  Health  and 
from  Medical  Practitioners,  where  the  provisions  of  that  Act  were  not 
in  operation,  it  transpired  that  1,463  cases  of  Enteric  Fever  occurred  in 


Digitized  by  VjOOQ  IC 


40 

App.  a.  No.  6.    these  10  Registration  Districts  in  the  two  six-weeks'  periods  referred 
Introduction  to    to ;  ^nd  that  of  these  1,463  cases,  1,334,  or  91  per  cent.,  occurred  ia 
Re  ^?r^''         three  Registration  Districts,  namely,  those  of  Darlington,  Stockton,  and 
Sn^cPoTerin  Middlesbrough.     Indeed  the  rates  of  attack  from  Enteric  Fever  per 
1^7?  b5>£'    10,000  of  the  population,  in  the  first  and  the  second  of  the  two  six- 
Medical  Officer,    weeks'  periods,  were  29  and  24  respectively  on  the   population  of 
261,976  living  in  the  Darlington,  Stockton,  and  Middlesbrough  Re^- 
tration  Districts  combined,  whilst  the  corresponding  rates  were  3*5  and 
1*5  on  the  population  of  251,640  living  in  the  remaining  seven  Regis- 
tration Districts.    And,  after  adding  to  each  of  the  two  six-weeks' 
periods  a  further  period,  with  a  view  of  including,  in  each  instance,  the 
fever  deaths  referable  to  attacks  during  the  outbursts  in  question,  it 
was  found  that  in  two  periods  of  3|  months  e^h,  ouq  terminatinfi^  in 
the  second  week  of  December  1890,  and  the  other  in  the  third  wedk  of 
March  1891,  the  death  rate  from  Enteric  Fever  in  the  three  first-named 
Registration  Districts  was  in  the  former  more  than  three  times,  and  in 
the  latter  five  times  greater  than    in  the  other  seven  Registration 
Districts.     In  short,  whether  judged  by  attacks  or  by  deaths^  there  was 
in  a  group  of  10  Registration  Districts,  the  majority  of  which  had,  accord- 
ing to  the  Registrar.  General,  habitual  excess  of  Enteric  Fever,  a  quite 
exceptional  excess  during  the  two  periods  referred  to  in  the  Registration 
Districts  of  Darlington,  Stockton,  and  Middlesbrough.     And  not  only 
so,  but  in  no  other  of  the  remaining  seven  Registration  Districts  did 
excess  of  Enteric  Fever  corresponding  to  these  two  outbursts  take  place 
at  the  periods  in  question. 

The  10  Registration  Districts  referred  to  contain  32  Sanitary  Districts, 
and  when  the  incidence  of  the  fever  on  Sanitary  Areas  was  examined  it 
was  found  that  the  excess  of  attack  rate  was  limited  to  10  out  of  the  32 
Sanitary  Districts;  that  9  of  the  10  were  amongst  the  11  Sanitary 
Districls  comprised  within  the  Registration  Districts  of  Darlington, 
Stockton,  and  Middlesbrough ;  and  that  the  remaining  Sanitary  District 
(Eirkleatham  Urban,  situate  at  the  mouth  of  the  Tees)  was  comprised 
in  the  Guisbrough  Registration  District,  an  area  which,  when  taken  as 
a  whole,  had  not  shown  excess  of  fever  incidence.  Out  of  the  1,463 
attacks  of  Enteric  Fever  in  the  two  special  periods  1,352,  or  92  per 
cent.,  occurred  in  the  10  Sanitary  Districts  referred  to.  The  rate  of 
attack  per  10,000  living  was  31  and  26  respectively  for  the  two  six- 
weeks*  periods  in  the  10  Sanitary  Districts,  whereas  it  was  only  3  and  1 
respectively  in  the  remaining  22  Sanitary  Districts.  And  it  is  note- 
worthy tliat,  whether  judged  by  attack  or  by  death  the  special  outburst 
of  the  fever  in  the  10  Sanitary  Districts  was  most  conspicuous  as  regards 
the  second  of  the  two  epidemic  periods — 28th  December  1890  to  7th 
February  1891 — a  period  in  which,  as  Dr.  Barry  points  out.  Enteric 
Fever  is  unapt  to  be  epidemic  in  this  country.  Of  the  10  Sanitary 
Districts  which  were  especially  involved  in  these  epidemic  outbursts, 
eight  were  Urban  Districts,  namely,  Darlington,  Stockton-on-Tees, 
Middlesbrough,  South  Stockton,  Ormesby,  Normanby,  Eston,  and 
Kirkleatham,  and  two  were  Rural,  namely,  Darlington  and  Stockton. 
In  the  Urban  Districts  the  disease  was  general  throughout  their  areas  ; 
in  the  Rural  Districts  it  was  limited  to  particular  localities  only. 

Having  ascertained  that  the  special  incidence  of  the  fever  during  the 
two  six-weeks'  periods  was  upon  these  10  Sanitary  Districts,  Dr.  Barry 
made  a  careful  inquiry  into  the  general  sanitary  circumstances  of  these 
districts,  dealing  especially  with  the  questions  of  house  accommodation, 
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excrement  and  refuse  disposal,  and  sewerage  and  drainage.     He  also    App.A.yo.6. 
inquired  into  the  circumstances  of  milk  distribution.     As  regards  the  introduction  to 
latter,  it  will  readily  be  understood  that  no  community  of  milk  supply  §L,S?Jn  * 
could  be  discovered  over  the  wide  area  involved.     As  regards  general  Enteric  Fever  in 
sanitary  circumstances,  a  number  of  places  were  found  more  or  less  SS^^  by  the* 
faulty.    lu  one  case  fault  related  to  house  accommodation  and  to  over-  Medical  Officer, 
crowding  of  dwellings  on  area ;  in  another  it  had  to  do  with  defective 
arrangements  us  to  closet  accommodation,  whether  waterclosets,  pan- 
closets,  or  midden  privies ;  in  a  third  it  was  concerned  with  a  deficient 
system  of  sewers  or  of  drainage ;  and  in  yet  another  witl\  two  or  more 
of  these  defects  combined.     But  no  community  of  any  such  sanitary 
circumstance  could  be  found  to  affect  the  several  areas  invaded  by  the 
fever.    And  not  only  so,  but  amongst  localities  where  precisely  similar 
faults  in  one  or  other  of  the  respects  named,  did  prevail,  some  places 
suffered  severely,  whilst  others  enjoyed  almost  complete  immunity  from 
fever. 

The  matter  was,  however,  quite  different  when  the  question  of  water 
supply  came  to  be  considered.  There  was  found  to  exist  in  the  10 
Simitary  Districts  which  suffered  especially  from  fever  a  general  com- 
munity of  circumstance  in  this  respect,  the  water  in  question  being 
pumped  from  the  River  Tees,  and  being,  after  a  process  of  sand  filtra- 
tion, distributed  either  through  the  works  of  the  Darlington  Corporation 
or  through  those  of  the  Stockton  and  Middlesbrough  Water  Board. 
The  whole  of  the  houses  in  the  Urban  Districts  of  Middlesbrough,  Stock- 
ton-on-Tees, and  South  Stockton  received  this  water,  nearly  the  whole 
of  the  houses  in  the  Urban  Distiict  of  Darlington,  and  about  one-fifth 
of  those  in  the  Darlington  Bural  District  were  so  supplied ;  and  con- 
siderable portions  of  the  Urban  Districts  of  Normanby,  Ormesby,  Eston, 
Kirkleatham,  and  of  the  Rural  Sanitary  District  of  Stockton  wore 
similarly  provided  with  water.  In  fact,  out  of  a  total  of  93,974  inhabited 
houses  (having  in  1891  an  enumerated  population  of  503,616  persons) 
in  the  32  Sanitary  Districts  included  within  the  10  Registration  Districts 
forming  the  area  of  inquiry,  39,566  (with  an  estimated  population  of 
219,435  persons)  were  supplied  with  Tees  water,  and  of  this  number  all 
but  447  houses  (with  an  estimated  population  of  2,072  persons)  were 
within  the  10  Sanitary  Districts  which  were  found  to  have  suffered  from 
excess  of  fever  in  the  two  epidemic  periods.  Here  at  last,  in  the  matter 
of  water  supply,  was  a  circumstance  differentiating  populations  within 
the  area  under  investigation.  As  already  noted  above,  the  estimated 
population  receiving  their  water  supply  firom  the  Tees  amounted  to 
219,435,  whereas  the  estimated  population  receiving  their  water  supply 
from  other  sources  than  the  Tees  reached  284,181.  Calculating  the 
attack  rates  upon  these  figures,  it  was  found  that  the  rate  of  attack  from 
Enteric  Fever  per  10,000  living  during  the  first  six  weeks'  epidemic  had 
been  33  amongst  persons  supplied  with  the  Tees  water,  and  three 
amongst  persons  supplied  with  other  water ;  whereas,  in  the  second  six 
weeks'  epidemic,  the  rates  were  28  and  1  respectively.  Indeed,  during 
two  periods  together,  for  every  single  person  who  contracted  Enteric 
Fever  amongst  the  population,  not  using  the  Tees  water,  15  contracted  it 
amongst  those  who  were  supplied  from  the  river.*      Nearly  parallel 

*  If  it  be  contended  that  attack-rates  based  on  notification  returns  made  Toluntarily 
cannot  properly  be  compared  with  returns  made  under  a  compulsory  system,  a 
difBsrent  comparison  can  easily  be  made  by  the  aid  of  data  supplied  to  me  by  Dr. 
Barry  since  the  completion  of  his  report.    Certain  Rural  and  Urban  Sanitary 
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API?;  A.  No.  e.    results  were  obtained  when  the  incidence  of  the  disease  on  these 
hitwduction  to    populations  tnis  judged  of  as  regards  death  from  Enteric  Fever. 
Re' ^t^^  ^®  question,  therefore,  obviously  arises  :    Were  there  any  means  by 

Enteric^rever  in  which  the  water  delivered  from  the  Tees  could  hare  served  as  a  medium 
i^l^OT;  by^Se  '^^  conveyiug  the  specific  contagion  of  Enteric  Fever  to  its  consumers  ? 
Medical  Officer.  Dr.  Barry  deals  with  this  question  at  some  length,  and  the  answer  to 
it  is  definite  and  unmistakeable.  Within  the  catchment  basin  of  the 
Tees,  above  the  intakes  of  the  two  water  companies,  the  river  receives 
<*  either  directly  or  indirectly  the  drainage  of  some  20  villages  and 
"  hamlets  as  well  as  that  of  the  town  of  Barnard  Castle,"  with  its 
population  of  4,341  (1891)  ;  besides  washings  of  land  heavily  manured, 
at  times  with  night  soil,  together  with  the  drainage  of  graveyards  and 
farmhouses.  At  Barnard  Castle  almost  everything*  has  been  so  con- 
trived as  to  ensure,  to  the  fullest,  the  fouling  of  the  river  by  every 
conceivable  form  of  filth.  Reference  to  the  Plates  embodied  in  the 
report  will  show  how  public  and  private  drains  discharge  upon  the 
banks  of  the  stream,  whilst  privies,  urinals,  and  waterclosets  cbliver 
their  contents  on  to  the  foreshore.  No  attempt  whatever  is  made  to 
hide  or  disguise  the  fact  of  pollution  of  the  river  at  this  point;  m 
common  arrangement  being  to  carry  all  liquid  filth  to  openings  made  at 
different  altitudes  in  the  house-walls,  or  in  retaining  walls,  to  discharge 
along  the  river  side.  The  river,  having  thus  been  utilised  as  a  commoA 
sewer,  it  has  been  found  convenient  to  make  it  also  serve  the  purpose 
of  public  scavenger,  and  as  a  consequence  the  banks  were  found  to  be 
lined  here  with  "  20  or  more  loads  of  stinking  refuse,"  there  with  "  very 
large  quantities  "  of  ^'  ashes,  house-refuse,  waste  buUding  material,  and 
^*  midden  refuse,'*  and  yet  further  on  with  the  reftwe  from  gasworks,  Ac. 
At  the  date  of  Dr.  Barry's  visit,  these  masses  ^^  of  stinking  abominations '' 
lay  bare,  exposed  to  the  view  of  all,  along  the  river  banks  awaiting 
the  floods  which  periodically  serve  to  wash  the  accumulated  filth  and 
refuse  down  stream  as  far  as,  and  then  beyond,  the  intakes  of  the  two 
public  water  services.  And  Dr.  Barry  is  not  the  only  witness  as  to  this 
well-nigh  incredible  condition  of  afiTairs.  Thus,  in  1875  the  present 
Manager  of  the  Stockton  and  Middlesbrough  Water  Board,  then  a  meftiber 
of  the  Middlesbrough  Coiporation,  gave  evidence  before  a  Parliamentary 
Committee  to  the  effect  that  the  Tees  was,  at  the  point  now  in  x^uestion, 
^'  an  improper  service  "  of  water  supply  '^  from  the  pollutions  that  go 
'<  into  the  river."  The  present  Chairman  of  the  Board  stated  that  there 
was  "  the  very  strongest  objection  "  to  a  **  water  which  is  drawn  from  a 
*^  district  above  which  there  are  10,000  (now  some  12,000)  inhabitants 
"  whose  sewage  is  flowing  into  the  river;"  and  a  member  of  the 
Water  Board  declared  that  in  view  of  what  he  had  seen  he  had  not  drank 

Districts  within  the  Tees  area,  each  of  them  partly  supplied  with  Tees  water  and 
partlj  not,  and  in  all  of  which  compulsory  notification  was  in  operation,  can  be 
compared  as  to  their  "  fever  "  according  as  the  inhabitants  within  thf  ^  areas  were> 
or  were  not,  supplied  with  Tees  water.  Of  such  Rural  Sanitary  Districts  Dr.  Barrj 
finds  that  on  8,991  people  supplied  with  Tees  water,  the  attack-rate  from  Enteric 
Fever  during  the  two  six  weeks'  periods  was  89  "0  per  10,000  living,  whereas  on 
14,44t  people  not  supplied  with  Teet  water  the  corresponding  rate  was  only  6 » a. 
Companson  of  populations  within  such  Urban  Sanitary  Districts  gave  simUar  results, 
and  this,  notwithstanding  the  inequality  in  the  amount  of  the  populations  dealt  with. 
Amongst  59,446  people  who  drank  Tees  water  there  were,  during  the  same  period, 
804  attaclcs,  or  il  *  1  per  10,000  ;  whereas  amongst  persons  not  living  in  houses  to 
which  the  Tees  water  was  laid  on,  there  were  only  six  attacks,  which  gives  a  rate 
of  22*7  per  10,000.  And  all  the  six  aUacks  were  limited  to  the  first  of  the  two  six 
weeks'  epidemic  periods; 
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the  water  since,  bo  satisfied  was  he  that  it  was  ^^  not  fit  for  use."    Expert    api^.  a.  i^.U 
eridence  at  different  dales,  some  10  or  15  yearn  later,  namely,  between  introduc^on  to 

1887  and  1890,  is  all  in  the  same  direction ;  one  witness  testifies  that  the  Dr.  Bartfn 

river  side  scene  was  **  disgbsting  and  offensive,"  including,  as  it  did,  masses  |f,tS?c°FeVer  fe 
'^  of  nauseating  odour  and  horrible  i^pearance,"  together  with  cartloads  t^e  Tees  YjaHoy^ 
of  rubbish  ^'hdd  down  in  readiness  for  a  fiood  to  remove  them'*;  Mediatio^cer. 
Another  says  thai;  he  ^^  could  scarcely  have  believed  that  such  a  dis- 
'^  graceful  state  of  pollution  of  a  river  could  have  existed  at  this  time 
'*  of  day  (1887)  anywhere  in  England/'  and  that  in  times  of  fiood  '<a 
*'  very  strong  element  of  danger  exists."    And  the  conclusion  based  Jon 
a  series  of  bacteriological  examinations  of  water,  made  during  the  same 
year,  is  to  the  effect  that  '<  in  fiooded  states  of  the  river  there  is  evidence 
^'  of  profound  sewage  contaobination  within  the  Darlington  area  "  winch 
^persists  in  the  water  of  the  Tees  at  the  pumping  station  for  the 
"  Darlington  town  supply." 

That  filth  of  such  a  character,  in  such  abundance,  and  from  such 
sources,  should  remain  for  any  length  of  time  free  from  the  lE^iecific 
material  of  Enteric  Fever  could  hardly  be  contended.  As  a  matter  of 
fact,  the  probabilities  of  the  river  receiving  specific  filth  antecedent  to 
the  first  outbreak  are  many;  and  it  is  known  that  numerous  oppor- 
tunities for  such  specific  fouling  arose  immediately  before  the  second 
epidemic  period. 

Whilst  such  a  condition  of  things  as  is  described  can  readily  be  under- 
stood as  conveying  from  time  to  time  the  paniculate  poison  of  Enteric 
Fever  along  with  the  Tees  water,  something  more  than  the  casual 
pollution  of  the  river  water  by  the  specific  poison  of  that  disease,  which 
must  be  an  ever  recurring  risk,  seems  needed  in  order  to  explain  the  two 
exceptional  outbursts  v^th  which  Dr.  Barry  deals.  Floods,  occurring  at 
the  right  moment,  and  carrying  large  masses  of  the  filth  with  rapidity 
down  the  stream,  up  to,  and  past,  the  water  intakes  would  however 
supply  a  reasonable  explanation  of  the  exceptional  outbursts  of  the 
disease  over  the  area  supplied  with  the  Tees  water. 

And  as  a  matter  of  fact,  this  is  precisely  what  did  happen.  In  the 
fortnight  ending  August  23rd,  1890,  no  less  than  3*660  inches  of  rain 
were  registered  at  Barnard  Castle,  and  the  river  was  recorded  by  the 
Inspector  of  the  Tees  Salmon  Fishery  Board  as  "  much  flooded "  on 
August  13th,  and  "very  much  flooded"  on  August  23rd.  With  the 
7th  of  September  the  first  six  weeks'  epidemic  set  in. 

In  just  the  same  way  the  second  six  weeks'  epidemic  period  which 
commenced  December  28th  was  preceded  by  fiood  in  the  Tees,  namely, 
by  an  eight  foot  fiood  in  the  beginning  of  December,  due  to  melting  of 
snow  that  had  fallen  in  great  abundance  towai*ds  the  end  of  November. 

To  summarise: — Over  a  wide  area  covering  706,020  acres,  or  1,103 
square  miles,  and  containing  503,616  inhabitants.  Enteric  Fever  has  for 
years  past  been  unduly  prevalent.  Within  this  area,  where  the 
infective  material  is  thus  constantly  ready  to  hand,  there  occur  in 
10  Sanitary  Difetricts,  covering  117,404  acres,  and  containing  a  popula- 
tion of  217,363,  two  marked  and  sudden  outbursts  of  Enteric  Fever, 
each  of  large  amount,  the  remaining  area  meanwhile  exhibiting,  as 
regards  its  constituent  sanitary  districts,  comparatively  insignificant 
**  fever  "  rates.  One  of  the  outbursta  is  at  a  time  of  year  when,  apart 
from  some  exceptional  and  unusual  factor.  Enteric  Fever  b  not  apt  to 
prevail  in  epidemic  form  in  this  country.  Within  the  sanitary  districts 
invaded  by  the  two  epidemic  prevalences,  some  localities  suffer  heavily, 
whilst  others  escape  exceptional  incidence  to  the  disease.    One  factor 
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App.  a.  No.  6.    alone  is  found  to  be  common  to  the  places  thus  sufEering  ezceptionallj 
introductiimto    ^om  Enteric  Fever,  and  this  is  the  use  of  water  pumped  from  the  river 
£r.  ^^«         Tees.     This  river  is  found  to  be  at  all  times  subject  to  conditions  of  the 
BnSerio^Feverin  grossest  fouling  by  reason  of  the  fact  that  human  excreta  and  other 
iwi^UbytSe    Slth  are  knowingly  and  deliberately  conveyed  to  it.     Opportunities  for 
Medical  Officer,    the  access  of  the  specific  material  of  Enteric  Fever  to  the  river  had 
been  constantly  recurring.    And,  immediately  antecedent  to  the  epidemic 
outbursts,  sudden  floods  washed  vast  masses  of  the  filth  which  had  been 
accumulating  on  the  banks  of  the  river  down  the  stream  up  to,  and 
past,  the  points  of  intake  from  which  the  water  was  being  pumped,  and, 
after  filtration  through  sand  and  gravel,  delivered  to  certain  populations. 
These  populations  it  was  who  suffered  from  the  two  exceptional  preva- 
lences of  Enteric  Fever.    Seldom,  if  ever,  has  a  case  of  the  fouling  of 
water  intended  for  human  consumption,  so  gross  or  so  persistently 
maintained,  come  within  the  cognizance  of  the  Medical  Department,  and 
seldom,  if  ever,  has  the  proof  of  the  relation  of  the  use  of  water  so 
befouled  to  wholesale  occurrence  of  Enteric  Fever  been  more  obvious 
and  patent. 
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No.  7. 
B£POBT  on  an  Outbbbak  of  Entbeic  Pevbb  in  the  Urban  Sanitary    ait.a.Xo.7. 
Districts  of  Rotheram,  Bawmarsh,  and  Greasbrouoh,  in  the  onanOntbreak 
West  Riding  of  Yorkshire  ;  by  Dr.  Theodore  Thomson.  of  Enteric  p^er 

On  the  1 1th  of  Novembery  1891,  the  Board  received  a  comma  nication  Bawmanh^and 
from  the  Medical  Officer  of  Health  of  the  Rawmarsh  Urban  Sanitary  Sd?!*tSj^ 
District,  near  Rotherham,  to  the  effect  that  an  outbreak  of  enteric  fever  Aomion. 
had  occurred  there.    On  the  20th  of  November  the  Medical  Officer  of 
Health  of  Rotherham  borough  reported  to  the  Board  that  an  outbreak  of 
enteric  fever  had  occurred  in  that  district  also.    And  on  December  5th 
the  Medical  Officer  of  Health  of  the  Greasbrough   Urban   Sanitary 
District,  situated  between  Rotherham  and  Rawmarsh,  similarly  reported 
to  the  Board  an  outbreak  of  enteric  fever. 

In  accordance  with  instructions  received  from  the  Board,  I  proceeded 
to  investigate  the  circumstances  attendant  on  the  appearance  in  these 
districts  of  epidemic  enteric  fever,  and  to  this  end  made  inquiries  there 
in  December  and  on  subsequent  occasions. 

The  districts  in  question  are  grouped  together  in  the  south  part  of 
Yorkshire,  in  such  wise  that  Rotherham  and  Rawmarsh  nearly  enfold 
Greasbrough.     Of  the  three,  Rotherham  is  the  most  southerly. 

Rotherham  Urban  Sanitary  District. 

This  borough  has  an  area  of  5,995  acres,  and  had,  at  the  census  of 
1891,  a  population  of  42,050.  A  considerable  portion  of  the  district  is 
partly  agricultural,  partly  woodland,  and  is  sparsely  populated,  while 
the  remainder  is  occupied  by  the  town  of  Rotherham,  situated  on  the 
River  Don.  Both  the  town  and  the  country  parts  of  the  district  are 
hOly.  It  is  intersected  not  only  by  the  Don  and  the  Rother,  the  waters 
of  which  join  just  above  the  town  of  Rotherham,  but  also  by  numerous 
small  tributaries  of  these  rivers.  Th6  chief  industries  in  which  the 
population  is  engaged  are  in  connexion  with  brass  working  and  the 
steel  and  iron  trades. 

The  Public  Drainage  of  the  town  of  Rotherham  consists,  for  the 
most  part,  of  good  pipe  or  brick  sewers,  ventilated  at  intervals  of 
about  100  yards  by  vertical  shafts  terminating  in  gratings  at  the  street 
level.  In  two  instances  these  shafts  are  carried  into  large  chimney- 
stacks.  About  60/.  per  annum  is  spent  in  flushing  and  cleansing  the 
sewers.  Two  main  sewers  have  an  insufficient  gradient.  The  locality 
of  Ickles,  New  York,  Holmes,  and  Garrow  Tree  is  not  sewered,  but 
drains  partly  into  cesspools  partly  to  the  River  Don.  Private  drainage 
is  effected,  for  the  most  part,  by  sanitary  pipe  drains,  for  which  rain- 
fall  pipes  and  soil-pipes  serve  as  ventilatiug  shafts.  Old  rubble  drains, 
it  is  stated,  are  rare.  Almost  all  yard  and  sink-pipe  gullies  are  trapped, 
and  sink  pipes  in  the  vast  majority  of  instances  are  disconnected  from 
the  drains  to  which  they  discharge.  All  sewage  conveyed  by  the  main 
outfall  sewers  is  discharged  as  such  into  the  River  Don. 

Excrement  Disposal  and  Removal. — The  prevailing  system  in  the 
borough  is  the  pnvy  midden,  the  pit  of  which  is  ususily  sunk  two  or 
three  feet  below  the  ground  level.  These  privy  middens  are  often  wet, 
and  frequently  give  rise  to  nuisance.  They  are  scavenged  by  the 
sanitary  authority.  There  are  also  between  600  and  700  water-closets 
in  the  borough. 

Be/use  IHsposal  and  Removal, — House  refuse  is  thrown  into  the 
privy  midden  when  this  is  the  form  of  closet  attached  to  the  house ; 
where,  however,  water-closets  are  in  use,  house  refuse  is  disposed  of  in 
movable  receptacles,  or  in  brick  ash-pits.    Its  removal  is  undertaken  by 
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the  sanitary  authoritj,  who  deposit  what  they  cannot  dispose  of  to 
neighbouring  farmers  on  a  tip  near  the  Biver  Don.  A  destructor, 
however,  has  recently  been  erected. 

Water.  Supply. — Save  in  a  few  instances,  where  there  are  wells 
attached  to  houses,  water  is  provided  from  the  public  supply  belonging 
to  the  Corporation  This  supply  is  taken  in  part  from  two  gathering 
grounds  (the  areas  coloured  respectively  blue  and  pink  to  the  right  of 
the  accompanying  map),  situated  in  the  rural  district  east  and  south- 
east of  Rotherham,  and  partly  from  three  springs,  two  of  which  eome  to 
the  surface  in  the  rural  district  and  one  in  the  town  itself. 

Dujcllings. -^The  bulk  of  the  houses  iu  Botherham  are  working-class 
cottages,  and  are  on  the  whole  in  fairly  good  condition,  although, 
more  especially  in  the  older  parts  of  the  town,  some  are  badly  lighted, 
ill-ventilated,  and  damp.  ,  Some  of  the  new  cottages,  owing  to  their 
bein^  constructed  of  bad  materials,  are  also  damp. 

Dairies  and  Cowsheds  are  registered,  and  have  been  put  under 
regulation. 

Slaughter-houses  are  also  registered,  but  there  are  no  byelaws  for 
their  regulation. 

Infectious  Disease,  —  Notification  of  certain  infectious  diseases, 
including  enteric  fever,  has,  under  a  local  Act,  been  in  force  since 
1879. 

There  is  a  hospital  for  infectious  diseases,  consisting  of  four  wards 
and  certain  administratiorf  rooms.  It  is  a  wooden  structure,  containing 
27  beds,  with  an  average  space  of  nearly  2,000  cubic  feet  per  bed.  With 
the  exception  of  one  case  of  scarlet  fever,  only  small -pox  patients  have 
ever  been  removed  to  it. 

Disinfection  of  dwellings  after  occurrence  in  them  of  infectious 
disease  is  effected  by  sulphur  fumigation.  Infected  articles  are  subse- 
quently washed  by  the  householder.  There  is  no  steam  disinfector,  or 
other  apparatus  for  disinfection  by  heat,  belonging  to  the  Corporation. 

Rawmarsh  Urban  Sanitary  District. 

This  Local  Board  District  has  an  area  of  2,649  acres,  and  had,  at  the 
census  of  1891,  a  population  of  11,893.  It  resembles  Botherham  in 
consisting  of  a  thinly-populated  country  portion  and  a  thickly-populated 
part  constituted  by  the  small  towns  of  Bawmarsh  and  Parkgate.  The 
prevailing  industries  are  coal-mining  and  the  steel  and  iron  trades* 
The  inhabitants  of  the  rural  part  are  engaged  in  agricultural  pursuits. 

Public  Drainage  consists  of  properly  constructed  brick  and  pipe 
sewers,  ventilated  usually  by  shafts  connected  with  street  gratings,  and  - 
occasion^ly  by  six-inch  pipes  carried  above  the  eaves  of  bouses. 
Except  in  a  few  instances,  where  it  loses  itself  in  ditdies,  all  sewage 
is  discharged  as  such  into  the  Biver  Don.  Some  years  ago,  '*  filter 
beds  "  were  constructed  for  the  purpose  of  treating  the  sewage,  but  these 
have  been  found  to  be  a  failure  and  are  not  now  in  use. 

Private  Drainage  is  effected  for  the  most  part  by  sanitary  pipe 
drains ;  rainfall  pipes  are  made  to  serve  as  ventilators,  as,  also  are  the 
soil  pipes  of  water-closets  where  these  have  been  provided. 

Excrement  Disposal  and  Removal, — ^The  prevailing  system  in  the 
district  is  the  privy  midden,  the  pit  of  which  is  usually  sunk  two  or 
three  feet  in  the  ground ;  the  contents  are  frequently  wet  Middens 
are  scavenged  by  the  sanitary  authority.  There  are  87  water-closets  in 
Bawmarsh  and  Parkgate. 

Refuse  Disposal  and  Removal, — House  refuse  is  thrown  into  the 
privy  midden  where  this  form  of  closet  exists.     Where  there  are  water- 
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closets,  the  refuse  is  collected  in  brick  ash-pits,  which  are,  in  most  App.  a.  Ii<v7. 
instances,  open  to  rainfall.  House  refuse  is  scavenged  by  the  sanitary  qj^  ^  ovibtmk 
authority,  who  deposit  this,  and  such  priry  contents  as  they  cannot  pf  Enteric  Fetm* 
dispose  of  to  farmers,  at  tips  within  the  ^strict.  B^^i^iVand 

Water  Supply. — With  the  exception  of  one  or  two  houses,  which  are  §^^ 
provided  with  wells,  water  is  suppUed  to  the  inhabitants  of  the  town  "Aoi  ' 
area  comprised  in  Parkgate  and  lUiwmarah  by  the  Rotherham  Corpora- 
tion, in  consideration  of  an  annual  payment  received  by  them  from  the 
Rawmarsh  Local  Board. 

Dwellings, — The  majority  of  the  houses  in  the  district  are  working- 
class  cottages,  gemvally  of  recent  construction  and  in  fair  condition. 
Some,  however,  owing  to  their  having  been  constructed  of  bad 
materials,  are  damp. 

Dairies  and  Cowsheds  are  registered,  and  have  been  under  regula- 
tion since  August  1891. 

Slaughter-houses  are  registered,  but  imperfectly  controlled.  There 
are  no  byelaws  for  slaughter-houses. 

Infectious  Disease. — Compulsory  notification  is  not  in  force  in  the 
district;  there  has,  however,  existed  "voluntary"  notification  of  in- 
fectious diseases  since  the  early  part  of  1887. 

There  is  a  hospital  for  infectious  diseases,  consisting  of  two  buildings, 
one  of  brick,  the  other  of  wood,  and  giving  a  total  of  five  wards  with 
certain  administrative  rooms.  The  brick  building,  which  is  very  damp, 
contains  two  wards,  of  which  the  cubic  space  is  5309  and  4909  feet 
respectively.  The  wooden  structure  contains  three  wards,  two  of  which 
ha^*e  each  a  capacity  of  over  7000  cubic  feet ;  the  third  ward  has  a  cubic 
space  of  4725  feet.     An  old  cab  does  duty  as  ambulance. 

There  is  no  disinfecting  apparatus. 

Greasbrouqh  Urban  Sanitary  District. 

This  district  has  an  area  of  2270  acres,  and  at  the  census  of  1891  had 
a  population  of  3217.  Like  Rotherham  and  Rawmarsh  districts,  it  is 
partly  rural  in  character,  partly  urban.  The  principal  industries  are 
coal-mining  and  the  steel  and  iron  trades.  About  one-tenth  of  the  total 
population  is  engaged  in  agricultural  pursuits.  The  inhabitants  are 
collected  mainly  into  two  groups,  one  at  Greasbrough  village,  another 
near  Parkgate,  with  which  a  portion  of  Greasbrough  district  is  con- 
tinuous. This  part  of  Greasbrough  is  termed  Stone  Row  and  Mangham 
Quarr}%  and  differs  from  the  rest  of  the  district  in  some  important 
particulars,  to  which  reference  will  be  made. 

Public  Drainage  is  effected  by  sanitar}*  pipes.  The  sewage  from 
Stone  Row  and  Mangham  Quarry  is  presumed  to  be  filtered  through 
beds  of  pebbles  and  sand  before  passing  into  the  river ;  but  these  so- 
called  *•  filter  beds,"  when  seen  by  me,  showed  no  signs  of  sewago  passing 
through  them,  and  appeared  to  be  quite  useless.  The  sewage  from 
Greasbrough  \-illage  is  passed  on  to  a  sewage  farm,  and  there  treated  on 
the  land. 

Private  Drainage  is  mainly  by  sanitar}'  pipes,  but  there  are  still  a 
few  old  rubble  drains.  The  house  drains  at  Stone  Row  and  Mangham 
Quarry  are  formed  of  sanitary  pipes.  Air  disconnection  of  the  interiors 
of  houses  from  drains  is  general  throughout  the  district. 

Excrement  and  Refuse  Disposal  and  Removal. — llie  privy  midden 
is  the  system  in  use  throughout  the  district.  The  midden  is  usually  sunk 
two  or  three  feet  below  the  ground  level,  and  the  contents  are  often  wet. 
Save  at  Stone  Row  and  Mangham  Quarry,  where  scavenging  is  under- 
taken by  the  sanitary  authority,  the  cleansing  of  privy  middens  is 
relegated  to  the  occupier.  In  the  case,  however,  of  privy  middens^  the 
contents  of  which  have  accumulated  so  as  to  constitute  a  nuisance,  the 
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sanitary  authority  now  and  again  arrange  for  their  cleansing  by  farmers 
in  the  neighbourhood. 

Dwellings. — The  houses  at  Stone  Bow  and  Mangham  Quarry  are 
mostly  of  comparatively  recent  date ;  but  notwithstanding  this,  some  are 
damp,  and  the  cellars  of  not  a  few  are  liable  to  be  flooded  in  wet 
weather.  The  same  type  of  house  is  usual  at  Greasbrough  villagey 
where,  however,  there  is  in  addition  a  small  per-centage  of  old  houses. 

Water  Supply. — Rotherham  water  is  supplied  to  the  Stone  Row  and 
Mangham  Quarry  portion  of  the  district,  and  to  the  Greasbrough  and 
the  Carrhouse  Collieries.    Elsewhere  wells  are  the  sources  of  supply. 

Dairies  and  Cowsheds  are  registered,  but  have  not  been  put  under 
regulation. 

Infectious  Diseases. — Up  to  the  end  of  1891  there  was  no  system 
of  notification  of  infectious  disease.  There  is  no  hospital  for  the 
isolation  of  cases  of  infectious  sickness,  and  no  public  disinfecting 
apparatus. 

Thb  Outbreak  of  Entebic  Feveb. 

The  epidemic  of  enteric  fever,  which  has  been  the  subject  of  inquiry, 
came  under  the  notice  of  the  several  sanitary  authorities  concerned  in  the 
following  ways.  In  Rotherham,  where  there  is  compulsory  notification, 
sudden  increase  in  the  number  of  fever  cases  reported  forced  it  on  the 
attention  of  the  sanitary  authority.  Similarly,  in  Rawmarsh,  where  a 
system  of  voluntary  notification  obtains,  the  existence  of  the  epidemic 
became  known  by  increase  of  notified  cases.  In  Greasbrough,  on  the 
other  hand,  which  is  without  notification  of  any  sort,  prevalence  of  fever 
would  not  have  l)een  known  about  but  for  the  medical  officer  of  health, 
who,  on  becoming  cognisant  of  outbursts  of  the  disease  in  Rotherham 
and  Rawmarsh,  set  to  work  to  ascertain  by  house-to-house  inquiry 
whether  or  not  his  district  was  similarly  affected.  Table  I.  shows  the 
number  of  cases  that  came  under  notice  in  the  one  or  the  other  way  in 
the  three  districts  respectively  during  each  of  the  months  of  1891. 

Table  I. 

Showing  the  Number  of  Cases  of  Enteric  Fever  coming  to  the 
knowledge  of  the  Sanitary  Authorities  of  Rotherhait, 
Rawmarsh,  and  Greasbrough  respectively,  during  each  Month 
of  the  Year  1891. 


1S91. 
Month. 

Rotherham. 

Rawmarsh. 

Greasbrough. 

January           .... 
February         -           -           -           - 

March 

April   .           -           .           -           - 

May 

June    -           -           -           -           - 

July 

August  .          .           .           •           - 
September       -           -           -           - 
October           -           -           .           - 
November        -      ,     - 
December        -           -           .           - 

2 

a 

1 
1 

4 

0 

8 

4 

0 

11 

70 

29 

1 
2 
0 
2 
0 
0 
1 
1 
0 
5 
52 
18 

0 
0 
0 
0 
0 
0 
0 
1 
1 
8 
2 
0 

Total 

127 

77 

7 

The  excess  of  cases  in  Rotherham  over  those  given  by  the  medical  officer  of  health 
in  his  annual  report  is  due  to  inclusion  here  of  several  that  were  verbally  reported 
by  medical  men  to  the  inspector  of  nuisances. 
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As  regards  deaths  from  enteric  fever,  the  evidence  is  to  the  same  App.a.No.7. 

effect,  as  is  shown  in  the  following  Table  II. : —  On  an  Oatbreak 

°  of  Bnteric  Pov«c 

Table   II.  mEotherham. 

Bawmarah,  and 

Showing  the  Nxjmbek  of  Deaths  referred  to  Enteric  Fever  in  each  P'^^S^gjL^ 
Month  of  the  Year  1891  in  the  Sanitary  Districts  of  Rother-  tIom^**^*^ 
HAM,  Rawmarsh,  and  Greasbrough  respectively. 


1891. 
Month. 

Botberbam. 

Rawmarsh. 

Greasbrough. 

January           -           -           -           - 
February          -            .            -            - 

March 

April    -           -           -           -           - 

^ay 

June    -           -           -           -           - 

July 

August             .... 
September        -           .           .           - 
October            .            .           -            - 
November        -            .            -            . 
December        .... 

S 

1 

2 

2 

10 

9 

1 

1 

11 
2 

31 

Total 

26 

16 

— 

The  above  were  the  facts  presented  to  me  at  an  early  stage  of  my 
inquiry.  But  I  judged  it  necessary  for  my  purposes  to  seek  more 
particular  information  respecting  the  facts  as  to  the  fever  during  the 
months  of  its  chief  prevfldence.  Accordingly,  by  help  of  the  several 
medical  men  practising  in  the  district,  I  not  only  obtained  information 
for  the  last  five  months  of  the  year  of  a  number  of  fever  cases  that  had 
not,  owing  to  their  transient  character  or  to  their  failure  to  evince 
definite  symptoms  of  enteric  complication,  been  reported,  but  obtained 
also  information  of  the  date  of  attack  in  each  instance  of  fever, 
whether  enteric  or  of  a  less  definite  sort.*  In  this  way — though  some 
few  cases  may  have  been  included  that  were  not  fever  at  all — ^the 
dimensions  of  the  epidemic  in  the  several  districts  became  better  under- 
stood, and,  especially,  the  incidence  in  time  of  the  fever  was  made 
capable  of  more  accurate  expression.  Table  III.  and  the  accompanying 
Chart  (I.)  exhibit  the  fever  outbreak  from  this  point  of  view. 

Table  III. 
Showing  the  Number  of  Cases  of  Illness  of  the  Nature  of  "  Fever  " 
ascertained  to  have  occurred  in  the  Rothsrham,  Rawmarsh,  and 
Greasbrough  Sanitary  Districts  during  each  of  the  last  Five 
Months  of  1891. 


1891. 
Month. 


August 

September 

October 

November 

December 

Total 


Botberbam 

(population 

42,050.) 


4 

2 

57 

74 

28 


145 


Rawmarsh 

(population 

11,983.) 


1 
14 
78 

8 


101 


Greasbrough 

(population 

3,219.) 


*  In  view  of  the  above  facta,  I  refer,  in  certain  tables  and  in  the  charts  accom- 
panyhig  this  report,  to  the  cases  of  sickness  of  which  I  got  informatioB  under  the 
larm  **  fever  ";  preferring  this  term,  under  the  circumstances,  to  **  continued  "  or  to 
**  enteric  "  **v«.. 


'  fever. 
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Botli  table  and  chart  go  to  show,  better  than  previous  data,  simul- 
taneous as  well  as  sudden  outburst  of  fever  in  Rotherham  and  Rawmarsb. 
As  regards  Greasbrough,  the  facts  as  they  stand  are  too  few  to  justify 
any  inference  as  to  time  relations  of  fever  here  with  fever  in  the  oth«p 
districts  ;  but,  as  will  presently  be  seen,  the  scanty  amouat  of  fever  in 
Greasbrough  may  not  be  without  a  significance  of  its  own. 

In  seeking  an  explanation  of  the  above  outburst,  at  one  and  the  same 
time,  of  fever  in  Rotherham  and  Rawmarsb,  and  of  simultaneous  though 
minor  prevalence  of  the  disease  in  Greasbrough,  a  circumstance,  already 
incidentally  referred  to  in  the  description  of  these  places,  at  once  forced 
itself  into  notice.  This  was  that  all  three  places  obtained  one  and  the 
same  water-supply.  In  view,  indeed,  of  what  we  know  of  the  ability 
exhibited  elsewhere  by  wat«r  supplies  for  wholesale  dissemination  of 
enteric  fever,  this  circumstance  could  not  but  be  regarded  as  of  perhaps 
essential  importance ;  as  being  a  condition  for  instance  that,  in  ike 
absence  of  satisfactory  explanation  of  the  epidemic  in  some  other  way 
or  tcays,  was  to  be  thought  of  as  affording  presumption  that  the 
Rotherham  water-supply  had  been  in  fault,  and  as  demanding  therefore 
examination  of  the  sources  of  that  supply,  for  the  purpose  of  determining 
whether  or  not  the  Rotherham  water  was  open  to  that  sort  of  fouling 
which  has  elsewhere  been  productive  of  enteric  fever  through  the 
medium  of  the  public  water  service.  # 


Causes  of  the  Fever  Outbreak  other  than  Water  Supply. 

With  reference  to  possible  causes  other  than  water-supply,  of  the 
total  fever  witnessed — causes,  for  example,  that  might  have  operated 
separately,  though  simultaneously,  in  the  several  localities  under  con- 
sideration,— drainage  and  sewerage  arrangcment8,  excrement  disposal^ 
and  milk  supply,  each  in  their  possible  relation  to  the  fever,  were 
passed  in  review.     And  with  result  as  follows  : — 

Drainage  and  Seicerage  Arrangements, — Each  of  three  districts  of 
Rotherham,  Riiwmarsh,  and  Greasbrough,  has  a  separate  system  of 
sewers.  There  is,  at  no  point,  any  connexion  between  the  sewers  of 
one  district  and  those  of  another.  In  all  these  districts  sewers  and 
drains  are,  for  the  most  part,  well  constructed.  Occasional  exceptiocs 
only  were  to  be  found,  where  the  gradient  or  structure  of  sewers  was 
unsatisfactory.  Neither  in  Rotherham  nor  in  Rawmarsb,  nor  in  Greas- 
brough, however,  did  I  find  that  any  line  of  sewers  had  been  marked  by 
exceptional  occurrence  of  fever  cases  along  its  course.  Air  disconnection 
of  the  interiors  of  houses  from  drains  is  general  throughout  all  three 
<iistricts,  and  almost  every  household  invaded  by  "  fever  '*  had  in  this 
way  been  already  protected  against  ingress  of  sewer  air. 

These  facts  suffice  to  indicate  that  the  cause  of  the  outbreak  of  enteric 
fever  !s  not  to  be  found  in  connexion  with  drainage  and  sewerage 
arrangements  of  the  affected  districts. 

Excrement  Disposal. — In  Rotherham  about  90  per  cent,  of  the  total 
houses  are  served  by  privy  middens,  and  about  10  per  cent,  are 
furnished  with  water-closets,  while  in  Rawmarsb  these  figures  are  94 
per  cent,  and  6  per  cent,  respectively.  On  an  assumption,  therefore, 
that  privies  had  ha<l  to  do  with  the  fever,  considerably  more  in 
Rotherham  than  90  })er  cent.,  and  considerably  more  in  Rawmarsb  than 
94  p<T  cent.,  of  the  total  invaded  houses  should  have  been  found  to  be 
servi'd  by  privios.  Similarly,  if  water-closets  had  been  at  fault,  in 
Rotherham  moro  than  10  per  cent.,  and  in  Rawmarsb  more  than  6  per 
cent.,  should  have  been  found    to  be  furnished  with  water-closets.     As 
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a  matter  of   fact,   however,   it   turned   out  that   of  the   total   houses    App.a,No.7, 
invaded — 

In  Botherham  89  per  cent,  had  privies,   and   11  per  cent, 
closets  ; 

In  Kawmarsh  95  per  cent,  had  privies,  and  5  per  cent,  water-closets. 
There  was,  therefore,  no  special  incidence  of  the  disease  on  either  the 
houses  having  privies,  or  in  the  houses  having  water-closets.     Rather, 
it  is  suggested  hj  these  figures  that  the  chief  cause  of  the  outbreak  was 
some  agency  operating  in  entire  independence  of  methods  of  excrement 
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Milk  Supply. — In  Botherham  the  milk  supplied  to  families  in  which 
enteric  fever  had  appeared  was  derived  from  45  different  sources,  and 
the  largest  number  of  oases  occurring  among  the  customers  of  anj 
single  milk-vendor  was  five.  This  maximum  number  occurred  in  three 
instances.  The  number  of  total  customers  supplied  by  these  three 
vendors  was  respectively  66^  110,  and  88.  In  Rawmarsh  the  milk 
supplied  to  invaded  households  was  derived  from  15  different  8oui*ces. 
The  largest  number  of  cases  occurring  among  the  customers  of  any 
single  vendor  was  15.  Another  vendor  had  12  cases  among  his  cus- 
tomers, two  others  had  each  six,  and  two  had  five  a  piece.  The  annexed 
short  tabular  statement  shows  the  proportion  of  cases  among  the  total 
customers  supplied  by  each  of  these  six  milk  vendors  in  Rawmarsh. 


Cases. 

Customers. 

15 

444 

12 

261 

6 

99 

6 

81 

5 

31 

.5 

115 

The  households  invaded  in  the  Greasbrough  district  all  received  their 
milk-supply  from  different  sources. 

The  multiple  sources  of  the  milk  supplied  to  the  invaded  houses,  and 
the  absence  among  these  milk  supplies  of  any  one  showing  a  relatively 
large  proportion  of  attacks  among  its  customers,  are  facts  discounting 
aho^gether  the  hypothesis  that  in  the  milk-supply  is  to  be  found  the 
tause  of  the  outbreak  of  enteric  fever  in  Rotherham,  Rawmarsh,  and 
Greasbrough. 

Water  Supply  as  a  Cause  of  the  Outbreak. 

Recurring  now  to  the  Rotherham  water-supply  that  was  common  to 
all  three  districts,  and  against  whicn  presumption  arises  in  the  absence 
of  other  ready  explanation  of  the  epidemic,  certain  general  considera- 
tions, some  of  them  favouring,  some  of  them  perhaps  advert  to  such 
presumption,  have  to  be  referred  to  before  passing  to  examination,  with 
a  riew  to  detecting  opportunities  for  pollution,  of  the  sources  of  the 
water  service  in  question. 

But  first  there  is  need  for  more  detailetl  description  than  has  yet  been 
given  of  the  Rotherham  waterworks,  with  differentiation  of  one  from 
another  service. 

The  sources  of  the  water-supply  common  to  Rotherham,  Rawmarsh, 
and  part  of  Greasbrough  are  of  a  somewhat  complioateii  descnptiou. 
Comprehension  of  these  vriU  be  facilitated  by  reference  to  the  accom- 
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panying  map.  They  consist  of  two  main  sections,  known  respectively 
as  the  Dalton,  or  low  level,  and  the  UUey,  or  high  level ;  these  name9 
being  derived  from  their  respective  gathering  grounds  on  the  one  hand, 
and  from  the  level  of  their  distribution  areas  on  the  other. 

The  Dalton,  or  "  low-level "  supply,  is  derived  in  part  from  gatherings 
grounds  of  that  name,  in  part  from  a  spring  termed  the  Aldwarke 
spring.  The  water  from  the  gathering  grounds  is  not  collected  in  a 
reservoir,  but  is  filtered  through  beds  of  sand  and  gravel,  and  thence- 
passes  by  iron  pipes  to  the  Aldwarke  pumping  station,  being  joined  on 
the  way  by  the  Aldwarke  spring  water.  The  latter  water  is  not  filtered. 
From  the  Aldwarke  pumping  station  these  two  waters  are  dehvered  into 
the  Cranworth  Road  Reservoir,  from  which  the  low-level  district  is 
supplied  by  gravitation. 

The  Ulley,  or  "  high-level "  supply,  is  derived  partly  from  gathering 
grounds  of  that  name,  partly  from  two  springs.  The  water  collected 
from  the  gathering  grounds  is  accumulated  in  a  reservoir  situated  at  the 
junction  of  the  two  valleys  which  constitute  these  gathering  grounds. 
On  leaving  this  reservoir  it  is  passed  through  sand  and  gravel  filter  beds- 
and  is  then  carried  in  iron  pipes  to  the  central  pumping  station  in 
Rotherham.  At  Woodfoot,  on  its  way  from  the  filter  to  Rotherham,  it 
is  joined  by  water  from  the  Pinch  Mill  spring,  and  the  combined  stream, 
thus  formed,  is  further  joined  in  Collie  Yard,  Rotherham,  by  the  water 
of  the  Wellgate  spring.  These  three  waters,  thus  united,  are  delivered 
from  the  central  pumping  station  to  the  Boston  and  the  Thorpe 
reservoirs,  from  which  the  high  level  area  is  supplied  by  gravitation. 

There  are,  therefore,  at  Rotherham  two  entirely  separate  divisions  of 
water-supply,  derived  each  from  its  own  particular  gathering  ground 
and  springs,  and  which  have,  accordingly,  no  community  of  origin. 

These  two  supplies  are  likewise  distinct  in  distribution. 

The  Dalton  water,  termed  the  "low  level/*  is,  as  will  be  seen  on 
reference  to  the  map,  supplied  to  a  portion  of  Rotherham  borough, 
estimated  to  have  had  in  1891  a  population  of  22,000,  and — in  the 
Greasbrough  Urban  Sanitary  District — to  Carrhouse  Colliery*  (employees- 
about  1,000),  and  to  10  houses  belonging  thereto  (population  76). 

The  Ulley  water,  termed  "  high  level,"  has  a  more  complicated  set  of 
distribution  areas,  which,  for  clearness,  are  here  appended  in  brief 
tabular  form. 


'High  Lever*  Water  distribution  Areas. 


Estimated 

Population  in 

1891. 


Part  of  Hotherliam  ..... 
Rawmarsh  ..--.. 
Stone  Row  and  Mangbam  (Greasbrough  U.  S.  D.)  - 
Greasbrough  Colliery  and  two  houses  (  do.  )  - 
Hesley  Lane  (Wortley  B.  S.  D.)       - 


21,000 
12,000 
500 
160 
600 
150 
60 


The  separate  distribution,  however,  of  the  two  divisions  of  the  Rother- 
ham Corporation  water-supply  is  not  invariable,  inasmuch  as  when  the 

*  TLt  colliery  people  reside  in  Rotherham,  Rawmarsh,  Greasbrough,  and 
Kimberworth.  While  at  work  they  stldom  drink  water,  but  rather  cold  tea  or 
home-brewed  beer. 
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pumping  station  of  the  one  service  is  under  repair  water  from  the  other  App.  a.  No.  7. 
service  is  substituted,  and  also  because  in  the  case  of  a  fire  breaking  out 
in  the  low-level  area,  it  is  usual  to  turn  the  high  level  water  into  the  low 
level  mains  for  the  purpose  of  obtaining  greater  pressure.  Nevertheless, 
in  the  circumstance  that  the  sources  of  origin  and,  but  for  occasional 
exceptions,  the  areas  of  distribution  also  of  the  two  sections  of  the 
Kotherham  water -supply  were,  in  the  main,  distinct  one  from  the  other, 
further  light  might,  it  was  thought,  be  obtained  on  the  problem  as  to 
whether  the  recent  dissemination  of  enteric  fever  took  place  through 
water.  For  if  water-supply  had  been  the  agent  in  question,  it  appeared 
altogether  unlikely,  in  view  of  their  separate  origin,  that  both  sections 
should  simultaneously  have  been  capable,  each  in  its  own  area  of  distri- 
bution, of  wholesale  dissemination  of  fever.  And  accordingly,  with  a 
view'to  ascertain  a  different  ability  (if  any)  of  the  two  sections  of  water 
supply  to  cause  fever,  examination  was  made  of  the  extent  to  which  the 
reccMit  fever  had  affected  the  high-  and  low-level  areas  of  service  respec- 
tively. In  the  following  Table  (IV.)  and  in  the  accompanying  Chart 
(II.)  is  shown  the  contrast  between  these  areas  in  this  respect,  constituting 
the— 

Primd  facie  Case  against  the  Rotherham  Water. 

Table  IV. 

Showing  the  Ndmheu  of  "Fevee"  Attacks,  Reported  and 
Unreported,  occurring  during  the  last  three  months  of  1891, 
among  Persons  resident  in  the  High-  and  Low-Level  Areas 
of  the  RoTaERHAM  Water  Service  ;  with  the  Proportion  of 
such  Cases  to  the  Total  Population  of  each  of  the  Areas  in 
question. 


Distribution  Area. 

Estimated 
Population. 

Reported 
Cases. 

Non. 

reported 

Cases. 

ToUl  Cases. 

Bate  of 
attack. 

High  level     - 
Low  level 

34,000            163 
23,000             22 

48 
11 

211         1    1  in  161. 
33         1    1  in  697. 

This  table,  based  on  th(j  number  of  persons  attacked  by  fever  during 
the  months  of  October,  November,  and  December,  1891,  shows  that 
there  was  a  very  great  diflerence  in  incidence  of  the  disease  on  the  high- 
and  the  low-level  areas.  Of  persons  living  in  the  former,  one  out  of  every 
161  was  attacked  by  fever,  whereas  of  persons  living  in  the  latter,  only 
one  out  of  every  697  was  similarly  affected.  The  Chart  (II.)  shows 
still  more  strikingly  the  same  facts.  Pointing  also  in  the  same  direction 
as  these  general  data  is  the  distribution  of  fever  in  the  Greasbrough  Urban 
Sanitary  District,  wherein  no  case  occurrc<l  save  in  that  portion  known 
as  Stone  Row  and  Mangham  Quarry.  Here,  however,  there  were  seven 
cases.  The  population  of  this  part  of  Greasbrough,  numbering  in  all 
some  500,  are  supplied  solely  with  the  Rotherham  high-level  water, 
while  in  the  rest  of  the  district  the  water-supply  is  mainly  from  wells. 
Thus  the  only  enteric  fever  known  to  have  occurred  in  Greasbrough  in 
1891  appeared  in  that  part  which  is  supplied  with  Rotherham  high 
level  water. 

These  data  then  tend  to  favour  the  hypothesis  that  the  fever-producing 
agent  has  been  the  Rotherham  water,  and  to  indicate  that  the  particular 
section  responsible  for  this  condition  has  been  the  high-level  supply. 

But,  on  the  other  hand,  there  are  certain  facts  which  do  not  appear 
to  be  entirely  in  harmony  with  this  theory,  and  these  I  now  proceed  to 
consider. 
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The  Case  against  Water  in  its  Negative  Aspects, 

1.  In  the  first  place,  certain  areas  received  the  Rotherham  high-level 
water,  and  yet  no  case  of  enteric  fever  is  known  to  have  occurred  ia 
them  during  the  autumn  of  1891.     These  are  as  follows : — 

Hesley  Lane,  with  a  population  of  about  600. 
Part  of  Wentworth,  with  a  population  of  about  150. 
Part  of  Whiston,  with  a  population  of  about  60. 
Greasbrough  Colliery,  plus  two  houses,  with  a  ponulation  of  about 
160. 

2.  In  the  second  place  the  low-level  area  in  Rotherham,  although  less 
severely  affected  than  the  high,  did  not  entirely  escape  fever. 

3.  In  the  third  place  Rawmarsh  appeared  to  have  suffered,  in  pro- 
portion to  its  population,  in  excess  of  high-level  Rotherham. 

The  following  table.  Table  V.,  based  on  the  number  of  persons 
attacked  in  the  months  of  October,  November,  and  December  1891, 
illustrates  the  latter  two  points  : — 

Table  V. 

Showing  the  M  umber  of  "  Fever  "  Attacks  occurring  during  the  last 
three  months  of  1891  among  Persons  resident  in  the  Rotherham 
"  Low-Level  Area,"  the  Rotherham  **  High-Lrvel  Area,"  and 
in  Rawmarsh  ;  with  the  Proportion  in  each  instance  of  Attacks 
to  Population  in  the  Areas  in  question. 


Distribution  Area. 

Population. 

Cases 
reported. 

Cases  not 
reported. 

Total 
Cases. 

Rate  of 
Attack. 

Botherbam  low  level  - 
Botherham  high  level 
Bawmarsh  (high  level) 

22,000 
21,000 
12,000 

22 

88 
70 

11 
17 
81 

33 
105 
101 

1  in  666 
1  in  200 
1  in  119 

With  regard  to  objection  No.  1,  it  may  be  pointed  out,  as  tending  to 
lessen  its  exculpatory  value,  that  in  every  instan<;e  referred  to  the  popu- 
lations supplied  with  the  high-level  water  are  small.  The  expected 
amount  indeed  of  fever,  on  the  basis  of  that  actually  witnessed  in  the 
Rotherham  high-level  area,  for  Hesley  Lane,  Wentworth,  Whiston,  and 
Greasbrough  Colliery  would  not  exceed  some  half-dozen  cases ;  and  a 
small  population  might  very  well  for  a  limited  time  escape  infection, 
although  supplied  with  a  water  which  was  spreading  disease  elsewhere, 
provided  the  infective  material  was  present  in  the  water  in  intermittent 
fashion  only.  The  larger  the  population  supplied  with  such  water,  and 
the  longer  the  period  this  water  remains  infective,  the  greater  is  the 
chance  of  fulfilment  of  all  the  conditions  necessary  for  the  reception  and 
propagation  in  a  number  of  persons  of  the  enteric  infection,  and  for 
subsequent  recognition  of  the  disease  produced. 

With  regard  to  objection  No.  2,  viz.,  that  "  low-level "  Rotherham 
did  not  entirely  escape  fever,  it  has  to  be  remarked  that  the  prevalence 
of  enteric  fever  there  was  hardly  in  excess  of  what  is  customary  in 
many  towns  in  the  autumn  season.  What  excess  there  was,  is  lessened 
by  the  deduction  of  seven  cases,  of  whom  three  were  in  service  in  the 
high-level  district  up  to  the  date  of  attack,  when  they  went  to  their 
homes  in  the  low-level  district.  Other  four  of  the  seven  were  persons 
who  spent  the  day  at  work  in  the  high-level  district,  and  were  thus 
liable  to  have  contracted  infection  by  drinking  high-level  water. 
Furthermore,  on  November  12th,  on  account  of  a  fire  in  the  low- level 
district,  the  high-level  water  was  turned  into  the  low-level  mains^  a  fact 
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which  might  possibly  be  cited  as  accounting  for  a  subsequent  slight  app.  a.  No.  7. 
increase  of  cases  in  the  low-level  area,  wfich  will  be  observed  on  on  an  OnTbreak 
reference  to  Chart  II.  of  Enteric  Fcrer 

With  regard  to  objection  No.  3,  viz.,  the  somewhat  greater  amount,  Eawma^Tand 
in  proportion  to  its  population,  of  enteric  fever  in  Rawmarsh,  I  could  ^^^*S^' 
not  find  any  material  difference  in  the  sexes  and  ages  of  the  sufferers  in  i^omion. '  ^^ 
the  two  places.  Nor  did  I  hetir  of  a  larger  proportion  of  "  abstainers  ** 
in  Rawmarsh  than  in  Rotherham.  And  I  was  led  to  consider  whether 
in  Rawmarsh  possibly  fewer  cases  than  in  Rotherham  had  escaped  the 
cognizance  of  the  Sanitary  Authority.  It  is  conceivable,  for  instance, 
that  in  Rawmarsh,  among  a  population  of  12,000  persons,  medically 
attended  by  three  practitioners,  all  living  near  to  and  in  frequent  com- 
mujoieation  with  each  other,  and  one  of  whom  is  the  Medical  Officer  of 
Health,  few  cases  would  fail  to  come  to  the  knowledge  of  this  official ; 
whereas  in  the  larger  district  of  Rotherham,  owing  to  the  less  degree  of 
personal  communication  with  his  medical  brethren,  the  Medical  Officer 
of  Health  might  not  become  cognisant  of  cases  of  a  slighter  character. 
Indeed  the  greater  fatality  of  the  disease  in  Rotherham  points  in  this 
direction. 

Such,  then,  are  the  facts  tending  to  hesitation  in  accepting  water 
causation  of  the  recent  fever  outbrei^  in  these  districts.  These,  though 
not  inconsistent  with  such  causation  of  the  fever,  do  beyond  doubt  dis- 
courage any  conclusion  to  that  effect  on  the  evidence  so  far  adduced ; 
and  it  was  upon  this  view  that  I,  at  the  stage  of  my  investigation  now 
reached,  sought  to  ascertain  what  had  been  the  relations  of  fever  and 
water  service  in  Rotherham  in  previous  years.  For,  if  the  Rotherham 
high-level  water  had  been  in  1891  the  chief  agent  in  the  outbreak  oi 
enteric  fever,  it  appeared  not  improbable  that  in  antecedent  years  it 
might  hav6  played  a  similar  part.  Before  going  into  this  matter, 
however,  I  give  for  the  better  appreciation  of  the  facts  I  am  about  to 
submit,  a  brief  history  of  the  Rotherham  and  Rawmarsh  water-supplies. 

Relations  of  Rotherham  Water- Supply  and  Enteric  Fever  in 
previous  years. 

For  many  years  prior  to  1864,  Rotherham  derived  its  principal  water- 
supply  from  the  Wellgate  spring.  In  1864  an  additional  supply  was 
obtained  from  the  Pinch  Mill  spring  and  from  the  Ulley  gathering 
grounds,  and,  finally,  in  December  1884,  the  waters  of  the  Aldwarke 
spring  and  of  the  Dalton  gathering  grounds  were  added  to  the  supply. 
All  these  waters  were,  until  the  end  of  September  1887,  mixed  and  dis- 
tributed throughout  the  district.  But  in  that  month  high  and  low  level 
distribution  areas  were  formed,  the  waters  from  Ulley,  Pinch  Mill,  and 
Wellgate  being  distributed  to  the  former,  and  those  from  Aldwarke  and 
Dalton  to  the  latter.  This  arrangement  has  since  continued,  broken 
only  at  rare  intervals,  and  for  short  periods,  by  such  incidents  as  failure 
or  repair  of  the  pumping  apparatus  for  either  level,  or  the  occurrence  of 
a  fire  in  the  low-level  area,  which  latter  occasionally  necessitates  the 
filling  of  low-level  mains  with  high-level  water,  for  the  sake  of  obtaining 
sufficient  pressure. 

Rawmarsh,  until  1869,  derived  its  supply  from  local  wells.  In  that 
year  the  Rawmarsh  Local  Board  entered  into  an  agreement  with  the 
Rotherham  Local  Board  '*'  to  take  water  "  from  the  latter  *'  at  all  times 
**  for  ever,  as  Rotherham  might  be  able  to  supply.**  Thenceforward  to 
the  end  of  September  1887  the  supplies  of  these  two  districts  were  one 
and  the  same.  But  after  that  date,  while  the  one  half  of  Rotherham 
became  supplied  with  low-level  water  and  the  other  half  with  high-level 
water,  the  Rawmarsh  district  was  supplied  with  high-level  water  only. 
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App.  a.  No.  7.  Tables  VI.  and  VII.  show  the  number  of  deaths  from  enteric  fever 
that  have  occurred  in  Rotherham  and  Rawmarsh  since  1881,  with  the 
rates  in  each  instance  per  1,000  population.  And  in  Table  VIII.  these 
rates  are  compared  with  the  rates  from  the  same  cause  in  the  whole 
country,  and  in  the  28  large  towns.  It  should,  however,  be  borne  in 
mind,  while  comparing  the  Rotherham  and  Rawmarsh  figures  with  those 
of  the  28  large  towns,  that  the  "  fever  "  rate  of  the  latter  is  based  on 
deaths  caused,  not  merely  by  enteric,  but  also  by  typhus  and  "  con- 
tinued '*  fevers,  and  that,  accordingly,  the  death-rate  in  these  large  towns 
from  enteric  fever  alone  would  be  lower  than  the  **  fever  "  rate  qaoted. 

Table  VI. 

Showing  the  Number  of  Deaths  referred  to  Enteric  Fever,  with 
the  Estimated  Rate  of  Mortality  from  this  Cause,  in 
Rotherham  during  each  of  the  Ten  Years  1882-91. 


Year. 

Population. 

Enteric  Fever. 

No.  of 

Death-rate 

Deaths. 

per  1,000. 

1882 

85,617 

7 

0-20 

1883 

86,299 

15 

0-41 

1884 

36,9*J5 

18 

0*49 

1885 

87,703 

18 

0-82 

1886 

88,426 

82 

0-83 

1887 

89,162 

11 

0*28 

1888 

39,912 

8 

0'20 

1889 

40,677 

4 

0-10 

1890 

41,456 

7 

017 

1891 

42,250 

26 

0-64 

The  estimated  populations  are  based  on  calculations  made  from  1881  and  1 89  J 
census  figures,  and  are  given  for  the  middle  of  each  year. 

T^BLK  VII. 

Showing  the  Number  of  Deaths  referred  to  Enteric  Fetkb,  with 
the  Estimated  Rate  of  Mortality  from  this  Cause,  in 
Rawmarsh  during  each  of  the  Ten  Years  18b2-91. 


Year. 

Population. 

Enteric  Fever. 

1 

No.  of 

Death-rate 

'      Deaths. 

1 

per  1,000. 

1882 

10,070 

4 

0-40 

1883 

10.272 

6 

0-58 

1884 

10,478 

1 

0-09 

1885 

10,689 

5 

0-47 

1866 

10,903 

8 

0-73 

1887 

11,122 

6 

0-54 

1888 

11,346 

4 

0-35         1 

1889 

11,578 

2 

0-17         i 

1890 

11,806 

1 

0-08 

1891 

1 

12,043 

15 

1-24 

The  Rawmarsh  populations  are  estimated  as  in  case  of  Rotherham.  They  do  not 
comprise  Kilnhurst  (population  prohahlj  under  500),  which,  from  1881  to  1885 
inclusive,  formed  part  of  the  Rawmarsh  Urban  Sanitary  District. 
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Table  VIIT. 


App.  a.  No.  7. 


Showing  the  Enteric  Death-rate   in  Rotherham,  in  Rawmarsh,  S?Bnte^^iw 

in  28  Large  Towns,  and  in  England  and  Wales,  in  each  of  }^  Rotherfiam, 

the  Ten   Years   1882-91,    and  in   Separate  Divisions  of  this  SSSSS^h; 

Period.  1^^  ^^-  Theodore 

M  c,nivx^.  Thomson. 


Death-rate  per  1,000  popalation  in  each  instance. 

Tear. 

Enteric  Fever. 

Enteric  Fever. 

"  Fever." 

Enteric  Fever. 

Rotherham. 

Rawmffrsh. 

28  large  Towns. 

England  and 
Wales. 

1882    - 

0-20n 

0'40^ 

0-371 

0-23^ 

1883     - 

0-41 

0-58 

0-35 

0-23 

1884  - 

1885  - 

0*49 
0*82 

0-42 

S:$?  io.r 

0-29 
0-20 

•0-28 

0*24 
017 

►  0-20 

1886     - 

0-83 

0-73 

0-23 

0-18 

1887     - 

0-28J 

0*54  J 

0-22  J 

0-18^ 

1888     - 

0-20- 
0-64, 

0-86-1 

0-231 

0171 

1889  - 

1890  - 

2:i^K« 

tr.w^ 

0-18 
0.18  f 

1891     - 

1-24  J 

0-20  J 

♦ 

*  Figures  not  yet  published. 

A  comparison  of  the  enteric  death-rates  in  these  tables  shows  that 
in  both  Rotherham  and  Rawmarsh  these  have  attained  a  decidedly 
higher  average,  during  the  ten  years  1882-91,  than  in  the  28  large 
towns ;  and  that  not  only  has  the  average  rate  in  Rotherham  and  ' 
Rawmarsh  daring  these  years  been  above  the  normal,  but  that  there 
have  been  several  years  when,  judging  by  the  enteric  death-rate,  that 
disease  has  appeared  in  epidemic  form  in  both  places.  Also  it  is  to 
be  observed  that  in  1883,  1886,  and  1891,  marked  Hses  in  the  enteric 
death-rate  in  the  one  district  have  been  coincident  with  similar  rises  in 
the  other. 

Further  consideration  of  these  figures  shows  that  whereas  during 
the  six  years,  1882-7,  the  average  enteric  death-rate  was  0*42  per 
thousand  living  in  Rotherham,  and  0*47  per  thousand  living  in 
Rawmarsh,  during  the  next  following  four  years,  1888-*91,  the 
Rotherham  rate  fell  to  an  average  of  0*28  per  thousand  living,  while 
the  Rawmarsh  rate  was  0*46  per  thousand  living;  that  is  to  say, 
practically  remained  as  before.  Now  it  was  in  September  1887  that 
the  Rotherham  water-supply  became  differentiated  into  two  services, 
one  high  level,  and  the  other  low  level.  If,  therefore,  in  years  antecedent 
to  1891  the  present  high-level  supply  was  an  occasional  cause  of  enteric 
fever;  then,  prior  to  September  1887,  the  whole  population  of 
Rotherham  was  consuming  a  dangerous  water ;  for  before  December 
1884  there  was  no  other  than  the  high-level  supply,  and,  between 
December  1884  and  September  1887,  the  high-level  and  the  newly 
provided  low-level  supplies  were  mixed.  But,  as  has  been  said,  after 
September  1887  more  than  half  of  the  population  of  Rotherham 
received,  with  occasional  exceptions,  low-level  water  alone.  Accordingly, 
if  the  latter  has  been  less  productive  of  enteric  fever  than  the  high- 
level  water,  it  was  to  be  expected  that  the  enteric  denth-i-ato  of 
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App.A.yo.7.   Eotherham  as  a  whole  would  fall  after  1887 : — And  this  is  precisely 
On  an  Outbreak   what  happened.     Rawmarsh,  on  the  other  hand,  though  supplied  prior 
ii^Sh^r   ^  September  1887  with  the  same  water  as  the  whole  of  Rotherham, 
Bawmarsh.  and    has  since  that  date   received,  with  occasional  temporary   exceptions, 
^Dr!*The&ore  high-level  water  only.     Accordingly,  as  regards  Rawmarsh,  if  the  high- 
Thomson,  level  water  has   throughout  been   more  or  less  in  fault,  the  enteric 
death-rate  therein  should  not  have  declined  after  1887  as  it  has  done  in 
Rotherham.    Nor  has  it  declined ;  it  haS|  the  table  shows,  remained 
practically  unchanged. 

There  can  be  no  doubt,  therefore,  that  in  former  years,  as  in  1891, 
persons  consuming  water  from  the  high-level  source  of  supply,  have 
been,  wherever  they  resided,  more  prone  to  enteric  fever  than  persons 
not  using  that  water.  The  presumption,  therefore,  becomes  a  strong 
one  that  the  ^Rotherham  high-level  service  has  for  a  number  of  years 
been  an  important  factor  of  fever  among  populations  supplied  thereby ; 
and  this  presumption  is  considerably  strengUiened  by  other  facts  which 
iUustrnte  the  same  point,  and  which  are  given  in  the  following  table 
(Table  IX.).  This  table  shows  the  number  of  cases  of  enteric  fever  in 
Rotherham  that  have  since  1882  been  notified  to  the  sanitary  authority. 
I  have  divided  these  cases  into  two  lists,  according  as  they  resided  in 
the  high-level  or  the  low-level  district.  Prior  to  September  1887,  there 
was,  of  course,  no  such  distinction,  and  it  is  to  be  understood  that  the 
cases  attributed  to  each  area  prior  to  that  date  occurred  in  the  areas  as 
now  constituted. 

Table  IX. 

Showing  for  the  existing  "  High-Level  "  and  "  Low-Level  "  Abbas 
respectively  of  Rothbbham  BoBonaH  the  Number  of  Cases  of 
Enteric  Fever  notified  to  the  Sanitary  Authority  in  each  of 
the  10  years  1882-91. 


Year. 

High-Level  and  Low-Level 

Areas  getting  as  Water 

Supply 

High-Level 
Area. 

Low-Level 
Area. 

Hospital 
and  Work- 
house. 

Total. 

1882 
1883 
1884 

1885 
1886 
1887 

1888 
1889 
1890 
1891 

»High  level  water  alone* 

1  Mixed  high  level  and  J 
low  level  water. 

]  High    level    and    low  f 
1      level    area     gettingj 
[      each     its     separate  ] 
J      water  supply.              L 

28 
86 
52 

24 

82 
21 

23 
18 
22 
91 

86 
40 

78 

28 

117 

40 

17 
15 
18 
36 

8 
5 

4 

7 
9 

1 

72 

81 
184 

59 

208 

62 

40 

83 

40 

127 

The  cases  occurring  in  the  hospital  and  workhouse  during  the  years  1882-87  could 
not  he  distributed  to  the  area  in  which  they  occurred. 

The  population  of  the  low-level  district  was  somewhat  larger  relatively  to  the  high 
level  population  in  the  earlier  part  of  the  period  taken. 

This  table  brings  out  clearly  the  fact  that  up  to  and  inclusive  of  1887, 
while  both  areas  were  alike  getting  more  or  less  high-level  water,  the 
preponderance  of  cases  always  occurred  in  the  low-level  area.  This  was 
to  have  been  expected,  because  the  low-level  area,  even  now  somewhat 
more  populous  than  the  high-level  area,  was  at  that  time  decidedly  more 
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so.     But  subsequent  to  1887  we  find  that,  notwithstanding  its  smaller 
population,  the  high-level  area  shows  the  majority  of  cases. 

The  year  1887  itself  merits  special  consideration.  It  was  at  a  par- 
ticular period  in  this  year  that  the  high-level  and  the  low-level  areas 
became,  for  the  first  time,  separately  supplied ;  and  accoi'dingly,  seeing 
that  enteric  fever  is  usually  most  prevalent  in  this  country  in  late  auiumn, 
it  was  to  be  expected — on  a  hypothesis  of  superior  ability  to  cause  fever 
possessed  by  the  high-level  water — that  in  1887  a  comparatively  larger 
incidence  of  the  fever  on  the  high-level  area  would  be  for  the  first  time 
manifested.  But  nothing  of  the  sort  occurred.  As  in  former  years,  so 
in  1887,  the  low-level  area  continued  to  suffer  largely  in  excess  of  the 
high-level  area,  and,  until  the  data  of  1887  are  more  closely  examined 
(Table  X.),  the  reason  of  this  seeming  variance  of  fact  from  hypothesis 
is  not  understood. 

Table  X. 

Showing  for  the  "  High-Levbl  "  and  "  Low-Level  "  Areas  respec- 
tively of  ROTHEBHAM  BOROUGH  the  IST UMBER  of  CaSES  of  EnTERIC 

Fever  notified  to  the  Sanitary  Authority  in  each  of  the  several 
Months  of  1887. 


App.  a.  No.  7. 

On  an  Outbreak 
of  Enteric  Fever 
in  Botherham, 
Rawmai'sh,  and 
Greasbrough ; 
by  Dr.  Theodore 
Tbomson. 


18S7. 

High-  and  Low-Level  Areas 
getting  as  Water  Supply 

High-Level 
Area. 

Low-Level 
Area. 

January 
February 
March    - 

- 

8 
2 

1 

12 
5 
8 

April     - 
May       - 
June 
July       - 
August  - 
September 

Mixed  high-  and  low-level 
water. 

1 

1 

1 

2 

2. 

6 

1 

2 
1 
8 
5 

October  - 

November 

December 

1  High-  and  .low-level    area 
\     getting  each  its  separate* 
J      supply. 

2 

2 

1 

It  is  here  seen  that  of  the  total  enteric  fever  cases  in  Rotherham  in 
1887  more  than  90  per  cent,  occurred  before  the  water  services  were 
rendered  separate ;  occurred,  that  is,  while  the  high-level  and  the  low- 
level  areas  were  still  alike  supplied  with  mixed  high-level  and  low-level 
water.  Practically  there  was  in  18S7  no  fever  in  Rotherham  after 
September,  and  accordingly  a  different  incidence  of  the  fever  on  the 
high-level  area,  as  compared  with  the  low-level  area,  as  a  result  of 
limitation  to  the  former  of  high-level  water,  which  previously  went  to 
both  areas,  must  needs  be  looked  for  not  in  1887  but  in  1888 ;  and,  as  a 
matter  of  fact,  in  1888  comparatively  greater  incidence  on  the  high- 
level  area  is  for  the  first  time  manifested,  as  will  be  seen  by  reference  to 
Table  IX. 

Having  regard,  therefore,  to  years  antecedent  to  1891,  whether  fever 
attacks  in  Rotherham  are  separately  considered,  or  whether  fever  deaths 
alone  in  Rotherham  and  Rawmarsb  be  appealed  to,  the  evidence  is  nn- 
mistakeably  to  the  same  effect : — Namely,  that  the  autumn  of  1891  was 
not  the  first  occasion  on  which  habitual  use  of  Rotherham  high-level 
water  has  been  associated  with  exceptional  prevalence  of  enteric  fever 
among  populations  consuming  it. 
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Apy.  A.  No.  7.     Actual  circumstances  in  IS91  of  the  Sources  of  the  Rotherham  Water ' 
Supply  with  reference  to  risk  of  dangerous  Pollution, 


On  an  Ontbreak 
of  Bnterio  Fever 
in  Rotherham, 
Rawmarsh,  and 
Greasbrouffh ; 
by  Dr.  Theodore 
Thomson* 


In  view  of  all  the  above  facts,  and  of  inferences  thence  arising,  the 
question  that  now  requires  consideration  is : — Whether  or  not  the 
sources  of  the  Eotherham  water-supply  have  been,  and  are,  liable  to  risk 
of  dangerous  pollution.  Bearing  on  this  point  I  have,  through  personal 
inspection,  and  by  other  means,  collected  facts  which  I  now  proceed  to 
state  in  detail. 

The  Low  Level  Sources. — The  Dalton  gathering  grounds  comprise 
about  1,200  acres  of  land,  of  which  the  smaller  part  is  woodland  or 
imcultivated,  while  the  remainder  is  chiefly  pasture,  with,  however,  a 
not  inconsiderable  amonnt  of  arable  land.  Both  pasture  and  arable  lands 
require  and  receive  regular  manuring ;  the  manure  used  at  times 
including,  as  I  am  informed  by  an  eye  witness,  night  soil.  The  gather- 
ing grounds  consist  of  two  convergent  valleys,  one  of  which  is,  with  two 
exceptions,  free  from  human  habitation.  The  two  exceptions  consist  of 
two  houses  and  farmyards,  from  one  of  which  farmyard -sewage  washes 
into  the  stream  a1)0ut  to  contribute  to  the  water-supply ;  while,  from  the 
other,  house  and  farmyard  alike  send  sewage  to  pollute  the  stream.  As 
to  the  other  valley,  on  the  sides  of  it  are  situate  the  villages  of  Dalton 
Magna  and  Dalton  Parva.  Of  the  former  the  greater  part  of  the  house 
drainage  and  of  farmyard-sewage  passes  into  and  pollutes  the  water- 
supply  ;  of  the  latter,  all  the  sewage,  save  from  three  houses,  passes  into 
the  stream  below  the  point  at  which  a  supply  is  taken  for  Rotherham. 
The  water  taken  from  the  main  stream,  formed  by  the  junction  of  the 
two  brooks  that  flow  down  the  valleys  in  question,  is,  as  already 
described,  filtered  and  conveyed  to  the  Aldwarke  pumping  station.  The 
Dalton  filter  beds  are  three  in  number,  with  a  total  area  of  974  square 
yards.  The  Aldwarke  spring,  which  joins  the  Dalton  water  at  the 
pumping  station,  issues  at  the  foot  of  a  low  hill  of  cultivated  land  near  a 
public  road.     Its  water  is  uniiltered. 

The  following  table  shows  the  amount  of  water  estimated  as  supplied 
to  the  low  level  area  during  September,  October,  and  November  1891, 
and  how  the  supply  is  constituted : — 


Rotherham  Low  licvel  Water  Supply. 

September.         October. 

1 

November. 

From  Dalton  gathering  grounds 
„     Aldwarke  Spring 

Gallons. 

306,804 

76,647 

Gallons. 

840,807 

83,566 

Gallons. 

349,928 

83,566 

Total 

888,451 

424,373 

433,494 

The  High-level  Sources. — The  ITlley  gathering  grounds  comprise 
an  area  of  about  2,200  acrep,  and  like  the  Dalton  are  formed  by  two 
convergent  valleys.  Only  a  small  proportion  of  the  land  constituting 
these  gathering  grounds  is  uncultivated.  It  mostly  consists,  in  toler- 
ably equal  parts,  of  pasture  and  arable  land,  much  of  which,  down  to 
the  Tcry  margin  of  the  streams  threading  their  way  to  the  reservoir, 
was  at  the  time  of  my  visit  covered  with  manure.  This  manure  con- 
sisted, in  at  least  one  instance  that  I  observed,  of  nightsoil  and  ashes. 
Several  villages  are  situated  within  the  gathering  ground.  Two  of 
these,  however,  viz.,  Morthen  and  Brampton,  do  not  appear  to  directly 
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pollute  the  water  supply,  inasmuch  as  Morthen  is  drained  into  cess-     App.a,No.7. 
pools,  and,  except  for  one  house,  Brampton  drains  out  of  the  UUey  On  an  Outbreak 
watershed.     Other  villages,  however,  viz.,  Ulley,  Aughton,  Aston,  and  fn  Roth"rham  ^^ 
Aston  Netherthorpe,  are  obvious  and  serious  causes  of  pollution  to  the  Rawmarsh.  and 
water  taken  from   these  gathering  grounds.      The  drainage   of  the  ^^|*5Se&ore 
village  of  Ulley,  with  the  exception  of  what  is  lost  in  the  ground  sur-  liomsoii. 
rounding  the  village,  passes  directly  into  a  stream  which  flows  down  to 
the  reservoir.     This  drainage   consists  of  liquid   refuse  from  house- 
yards,  £armyard9,  and  sinks.     In  Aughton  and  Aston,  house  drainage 
has,  by  means  of  intercepting  sewers,  been  conveyed  out  of  the  water- 
shed, but  yard  drainage  is  still  allowed  to  flow  down  fields  constituting 
part  of  the  gathering  ground.     This  yard  drainage  consists  not  merely 
of  rain-water,  and  yard  washings;  it  is  contaminated  by  farm-yard 
refuse,  and  by  part  of  the  house-slops,  which  are  frequently  thrown 
down  the  yard  gratings.     The  Aughton  yard  drainage  is  conveyed  by 
pipes  to  a  neighbouring  pond  of  small  size  situated  at  a  level  above 
that  of  the  reservoir.     The  overflow  from  this  pond,  however,  descends 
by  an  open  channel  towards  the  head  of  the  reservoir,  and  notwith- 
standing that  carriers  have  been  placed  along  the  course  of  this  channel 
for  the  purpose  of  irrigating  a  fleld  between  the  village  and  the  bottom 
of  the  valley,  I  found,  on  the  two  occasions  when  I  visited  the  spot, 
that  the  channel  in  question  was  discharging  directly  into  the  reservoir 
head.     The  Aston  yard  drainage  is,  for  the  most  part,  conveyed  intG 
cesspools  which  are  emptied  on  the  surrounding  land  which  constitutes 
part  of  the  gathering  ground.    The  Aston  Netherthorpe  house  and  yard 
sewage  is  conveyed  by  pipes  into  a  tank  situated  in  a  fleld  sloping 
towards  a  pond  through  which  a  rapid  stream  flows  down  the  valley  to 
the  reservoir.     From  this  tank  the  sewage  is  conveyed  in  an  open  car- 
rier, running  parallel  (at  50  yards  distance)  with  the  edge  of  the  pond, 
and  is  distributed  over  the  ground  between  the  caiTier  and  the  pond. 

The  Ulley  reservoir  is  on  two  sides  protected  by  by- washes  from  the 
danger  of  immediate  contamination  by  drainage  from  adjacent  culti- 
vate land.  These  by- washes,  however,  are  not  watertight,  but  permit 
leakage  into  the  reservoir.  On  the  third  side  the  reservoir  has  no  pro- 
tecting by-wash,  and  the  surface  water  from  cultivated  land  on  that  side 
can  pass  directly  into  it.  In  time  of  flood  the  two  streams  feeding  the 
reservoir  can  be  excluded  by  flood-gates,  which  are,  it  is  stated,  closed 
when  heavy  rains  bring  down  turbid  water  to  an  extent  which  mav  be 
considered  by  the  official  in  charge  to  indicate  the  desirability  of  taking 
this  step.  Owing,  however,  to  the  leaks  in  the  by-washes  such  turbid 
water  can,  notwithstanding  this,  flnds  its  way  into  the  reservoir. 

The  Ulley  Alter  beds  are  three  in  number,  and  have  a  total  area  of 
1,221  square  yards.  Two  constructed  in  1864  were  last  thoroughly 
cleansed  in  1885 ;  the  third,  which  had  not  been  cleansed  throughout 
since  it  was  laid  down  in  December  1881,  was  opened  for  my  inspection, 
when  it  was  found  that  the  lower  6  inches  of  the  superficial  layer  of  fine 
sand  were  in  a  very  dirty  condition. 

The  Pinch  Mill  spring,  the  water  from  which  has  been  already 
described  as  joining  that  from  the  Ulley  reservoir,  issues  at  the  foot  of 
a  hill  which  is  in  pasture. 

The  only  other  important  contributor  to  the  high  level  water  is  the 
WeUgate  spring,  which  issues  under  the  Wellgate,  a  street  situated  in 
the  centre  of  the  borough  of  Rotherham. 

I  append  a  table  which  shows  the  amount  estimated  as  contributed 
from  each  source  to  the  Ulley  (high  level)  supply  during  September, 
October,  and  November  1891. 
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On  an  O^break  ^therham  High  Level  Water  Supply. 

of  Enteric  Fever    

in  Botherham, 
Rawmamh,  and 

Greaabrough;  „         ^^„            ,      . 

by  Dr.  Theodore  troin  Ulley  gathering  grounds 

Thomson.  ,,      Pinch  Mill  Spring 
„     Wellgate  Spring 

Total 


September.  \     October. 


Grollons. 
800,224 
199,210 
137,076 


63C,510 


Gallons. 
279,276 
199,210 
187,076 


615,562 


November. 


Gallons. 
284,600 
144,297 
187,076 


565.873 


The  foregoing  acoonnt  of  the  condition  of  the  gathering  grounds 
renders  it  abundantly  clear  that  the  water  of  both  the  high  and  the  low* 
level  services  has  been,  and  remains^  open  to  grave  risk  of  pollution. 
Both  gathering  grounds  contain  a  great  deal  of  cultivated  land  which  is 
manured  not  only  with  fai*mjard  but  also  with  privy  middeu  refuse. 
And  sewage  from  Tillages,  as  well  as  from  detached  houses,  finds  its 
way  into  the  water  supply,  more  especially  on  the  Ulley  (high  level) 
gathering  grounds.  Further,  one  cannot  but  regard  with  the  utmost 
distrust  a  supplemental  source  of  supply  such  as  the  Wellgate  spring, 
which  issues  in  the  centre  of  a  town  of  over  40,000  inhabitants. 

If  corroboration  be  wanted  of  the  doubtful  quality  of  Botherham 
water  iudicated  by  the  facts  of  my  survey  of  its  sources,  corroboration 
is  to  hand  in  reports  by  the  county  analyst  for  the  West  Riding  oa 
samples  of  this  water  supply  submitted  to  him  by  the  Rotherham 
Sanitarv  Authority.  Again  and  again  this  analyst  has  shown  the  water 
drawn  from  taps  in  Rotherham  to  contain  excess  of  chloride  and  nitrates 
and  too  large  a  proportion  of  free  and  albuminoid  ammonia,  with  higk 
figures  also  under  the  head  of  **  oxygen  required."  And  he  has  reported 
to  similar  effect  on  water  samples  taken  from  brooks  in  the  gathering 
grounds,  and  from  the  Aldwarke  and  the  Finch  Mill  springs.  As 
regards  the  Wellgate  spring,  his  analyses  are  of  a  still  more  compro- 
mising nature.  1  have  had  submitted  to  me  five  certificates  of  analysis 
of  this  water,  one  made  in  1886,  three  in  1890,  and  one  in  1892.  In 
every  one  of  them  is  there  indication  of  serious  and  similar  contami- 
nation of  a  sort  which  the  analyst  considers,  in  at  least  one  instance,  to 
point  to  **  pollution  by  urine,  cesspool  drainage,  or  similar  impurity." 

Appended  to  this  report  are  copies  of  certificates  of  analysis  of  high- 
level  tap  water,  low-level  tap  water,  and  of  water  from  each  of  the 
three  springs — Pinch  Mill,  Aldwarke,  and  Wellgate.  So  far  as  tap 
water  and  Wellgate  water  are  concerned,  the  certificates  selected  are 
not,  as  regards  either,  those  showing  the  least  satisfactory  results.  A 
single  sample  only,  in  each  instance,  of  the  Pinch  Mill  and  of  the 
Aldwarke  waters  appears  to  have  been  analysed. 

Summary. 
The  facts  obtained  by  me,  and  embodied  in  this  report,  afford  strong 
indication  that  the  outbreak  of  enteric  fever  in  the  Rotherham,  Raw- 
marsh,  and  Greasbrough  districts  in  the  autumn  of  1891,  was  due, — not 
to  defects  connected  with  sewerage,  drainage,  or  excrement  dispo3al ; 
not  to  a  contaminated  milk  supply : — But  to  the  public  water  service  of 
those  districts,  especially  to  one  particular  section  of  it,  \nz.,  that  known 
as  the  high  level  supply.  And  further,  there  is  like  indication  that  on 
previous  occasions  this  same  section  of  the  Rotherham  water  supply  has 
been  similarly  detrimental  to  the  health  and  live^  of  the  inhabitants  of 
Rotherham  and  Rawmarsh.  These  facts,  combined  with  the  data 
furnished  regarding  the  several  sources  of  the  Rotherham  water,  deserve 
the  serious  consideration  of  the  Town  Council  in  connexion  with  the 
question  of  the  water-supply  of  the  district.s  reported  on. 
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/AX  On  an  Outbreak 

K-^')  of  fintaric  Fever 

.  _,  in  liotherham, 

Aldwakke  Spring.  RawmaMb,  and 

No.  1,  Surrey  Street,  Snemeld,      by  Dr.  laicodore 
November  12th,  1886.  Thomson. 

Bi FORI  on  a  Sample  of  Dbinkino  Water,  received  from  the  Corporation 
of  the  Borough  of  Rotherham,  on  October  26th,  1886.  Sample  Mark, 
"No.  28." 

Physical  characters : — 
The  sample  contained  no  suspended  matter. 
Appearance  of  a  colunm  two  feet  in  length,  clear  and  colourless. 
Taste,  normal. 
Smell,  none. 

On  analysis,  the  sample  gave  the  following  results  : — 

Total  solid  matter  -  -  -    22  •  68  grains  per  gallon. 

Non-volatile  matter        -    '        -  -    17 '  08  „  „ 

Lose  on  ignition        -  -      6*60  „  „ 

Chlorine  -  -  -  -  -      2*25  „  „ 

(Equivalent  to  chloride  of  sodium,  3  *  71  graine*) 

Nitrogeji,  existing  as  nitrates  and  nitrites,  moderate. 
Lead  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  15' 5  degrees.  lEach  degree  represents  a 
9oa/P'de8tr<yying  power  equivalent  to  that  produced  hy  one  grain  of  chalk  per 
gallon.) 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisable 
matter  amounted  to  none  parts  per  million  of  the  water. 

On  distillation  the  sample  yielded . — 

Free  ammonia  ..  .  .  •     '05  parts  per  million. 

Albuminoid  ammonia  -  -  -     '08  „  „ 

The  results  recorded  under  the  heads  of  "chlorine,"  and  "nitrogen 
**  existing  as  nitrates  and  nitrites,**  show  that  the  water  is  not  of  unexcep- 
tionable origin,  but  the  figures  under  the  heads  of  "  oxygen  required," 
**  free  ammonia,"  and  "  albuminoid  ammonia,"  point  to  a  present  satis- 
factory freedom  of  the  water  from  objectionable  traces  of  readily  change- 
able or  putrescible  nitrogenous  organic  matter.  Taken  generally,  the 
analytical  results  afford  no  indication  that  the  water  is  unfit  to  drink. 

(Signed)        Alfred  H.  Allen. 


(B.) 
Pinch  Mill  Spring. 


No.  1,  Surrey  Street,  Sheflfield, 
November  12th,  1886. 
Eeporx  on  a  Sample  of  Drinking  Water  received  from  the  Corporation 
of  the  Borough  op  Kotherham,  on  October  26th,  1886.    Sample  Mark, 
"No.  29." 

Physical  characters : — 

The  sample  contained  no  suHpended  matter. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none. 
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An,  A.  No.  7.  On  analysis,  the  sample  gave  the  following  results : — 

On  an  O^bwak  Total  solid  matter           •            -            -21-84  grains  per  gallon, 

of  Enteric  Fever  Non-volatile  matter        -            -            -     13-58 
in  Kotnerhaxn, 


Rawmarth,  and 

Ore 

by] 

Thomson. 


Orea»broagh;  Loss  on  ismition         -  -       8*26  „  „ 

by  Dr.  Theodore  "  — — 

Chlorine  -  -  -  -  -1-50  „  » 

{Equivalent  to  chloride  of  sodium,  2*47  grains,) 
Nitrogen,  existing  as  nitrates  and  nitrites,  high. 
Lead  and  other  poisonous  metals,  none. 
The  sample  had  a  hardness  of  12  5  degrees.     (Each  degree  represents 
a  soap  destroying  power  equivalent  to  that  produced  by  one  grain  of  chalk 
per  gallon.) 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisable 
matter  amounted  to  *  00  parts  per  million  of  the  water. 

On  distillation  the  sample  yielded : — 

Free  ammonia  -  -  -    '  03  parts  per  million. 

Albuminoid  ammonia  -  -    *06  ,,  „ 

The  results  recorded  under  the  heads  of  •'chlorine"  and  **  nitrogen 
"  existing  as  nitrates  and  nitrates,"  show  that  the  water  is  not  of  an  un- 
exceptionable origin,  but  the  figures  under  the  heads  of  ''oxygen 
required,"  "free  ammonia/*  and  "albuminoid  ammonia,'*  point  to  a 
present  satisfactory  freedom  of  the  water  from  objectionable  traces  of 
readily  changeable  or  putrescible  nitrogenous  orj^nic  matter.  Taken 
generally,  the  analytical  results  afford  no  indication  that  the  water  is 
unfit  to  drink. 

(Signed)       Alibed  H.  Allek. 


(C.) 
Wellgatb  Spking. 


Public  Analyst's  Laboratory, 

67,  Surrey  Street,  Sheffield, 

October  3rd,  1890. 
BxpoBT  on  a  Sample  of  Dbinkino  Wateb  received  from  the  Gorpoeation 
of  the  BoBoUGH  of  BoTHEBHAH,  ou  September  29th,  1890.    Sample 
Mark,  *•  No.  44/' 

Physical  characters : — 

Suspended  matter,  none. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none. 

On  analysis,  the  sample  gave  the  following  results : — 

Total  solid  matter  -  -  -85-14  grains  per  gallon. 

Non-Yolatile  matter  -  •  -    26  *  63        „  ,. 


Loss  on  ignition  -  -      2*35       „  ,, 

Chlorine     -  -  -  -  -      8-51        „  „ 

(EquivalerU  to  chloride  of  sodium,  3  *  87  grains.) 

Nitrogen,  existing  as   nitrates  and  ni- 
trites      -  -  -  -  -      0-93        „  „ 
(Equivalent  to  anhydrous  niirie  acid,  3  *  59  grains.) 

LesA  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  16  '  2  degrees.  (Each  degree  represmUs  a 
toap-destroying  power  equivalmt  to  thai  produced  by  one  grain  ofchdlk  per 
galum.) 
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The  oxygen  required  by  the  changeable  organic  and  other  oxidisable     App.  A.  No.  7. 
matter  amonnted  to  0  •  19  parts  per  million  of  the  water.  q„  an  outbroak 

On  distillation,  the  sample  yielded : —  in  Rotherham, 

Free  ammonia         -  -  -  -    0  01  parts  per  million.      Grejubroagh ; 

Albuminoid  ammonia         -  •  -    0*06        „  „  -    -   «• 

These  results  are  not  satisfactory.  The  proportion  of  chlorides  and 
nitrates  are  in  excess  of  those  met  with  in  water  of  unexceptionable 
oiigin,  and  point  to  contamination  to  a  notable  extent  by  drainage  or 
similar  impurity.  The  polluting  matter  has  subsequently  undergone 
tolerably  complete  destruction  by  oxidation ;  but  as  a  change  of  conditions 
might  interfere  with  this  process  of  spontaneous  purification,  the  water 
must  be  regarded  with  serious  suspicion,  and  if  its  use  for  drinking  be 
continued  its  effects  should  be  carefully  watched. 

(Signed)        Alpbed  H.  Allen. 


Thomson. 


(D.) 

High  Level  Tap  Water. 

Public  AmJyst's  Laboratory, 

67,  Surrey  Street,  Sheflfield, 

September  26th,  1891. 
Bbfort  on  a  Sakplb  of  Drikkdig  Watilr,  received  from  the  Corporation 
of  the  Borough  of  Bctherhah,  on  September  10th,  1891.    Sample 
Mark,**  No.  51." 

Physical  characters : — 

Suspended  matter,  none. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none. 

On  analysis,  the  sample  gaye  the  following  results : — 

Total  solid  matter  •  -  -    24  *  64  grains  per  gallon. 

Non-volatile  matter  -  -  -    23*24  „ 


Loss  on  ignition         •  -      1  *  40 

Chlorine    -  -  -  -  -      1*65  „  „ 

(Equivalent  to  ehhride  oftodiwn,  2  '  55  grains.) 

Nitrogen,  existing  as  mtrates  and  ni- 
trites    •  -  --  -0*46  „  „ 
(Equivalent  to  anhydrous  nitrie  aeid,  1 '  77  grains,) 

liGsAy  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  12  *  0  degrees.  (Each  degree  represents  a 
soaf-desiroying  power  equivalent  to  that  produced  hy  one  grain  of  chalk  per 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisable 
matter  amounted  to  0  *  7^  parts  per  million  of  the  water. 

On  distillation,  the  sample  yielded : — 
Free  ammonia     •  -  -  -    0  *  02  parts  per  million. 

Albuminoid  ammonia     -  -  -    0  *  10        „  „ 

These  results  show  the  water  to  be  fairly  free  from  readily  changeable 
organic  matter,  though  there  is  evidence  of  the  partial  origin  of  the  water 
in  the  drainage  from  cultivated  land. 

(Signed)       Alfred  H.  Allen. 
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App.  A.  No.  7.  (E-) 

On  an  Outbreak  LoW  LeYEL  TaP  WaTER. 

of  Enteric  Fever  -r.   ,  , .      *       ,        .    *    , 

in  Botherhani,  Public  Analyst  8  Laboratory, 

^'SSS^^f  67.  Surrey  Street,  Sheffield 

by  Dr.  Theodore  October  12tn,  1891. 

fhomson.  Repobt  On  a  SAMPLE  of  DRINKING  Wateb  received  from  the  CoRPOEATioy 

of  the  Borough  of  Rothbkham,  on  September  30th,  1891.     Sample 

Mark,  **  No.  52." 

Physical  characters : — 

Suspended  matter,  none. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none. 

On  analysis,  the  sample  gave  the  following  results : — 

Total  solid  matter  -  -  -    20  *  86  gra  ins  per  gallon. 

Non- volatile  matter         -  -  •    19 '  60        „  „ 

Loss  on  ignition         •  -      1  *  26 

Chlorine    -  -  -  -  -      1-70        „  „ 

(Equivalent  to  chloride  of  sodium,  2  '80  grains.) 

Nitrogen,   existing  as  nitrates  and  ni- 
trites     -  -  -  -  -0'4!6,,  „ 
(Equivalent  to  anhydrous  nitric  acid,  1 '  77  grains,) 

Lead,  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  12  *  6  degrees.  (Each  degree  represent*  a 
soap-destroying  power  equivalent  to  that  produced  by  one  grain  of  chalk  per 
gallon.) 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisable 
matter  amounted  to  0  *  63  parts  per  million  of  the  water. 

On  distillation,  the  sample  yielded : — 

Free  ammonia    -  -  -  -     0  •  16  parts  per  million. 

Albuminoid  ammonia    -  •  -     0 '  16         „  „ 

The  proportions  of  chlorides  and  nitrates  are  in  excess  of  those  met 
with  in  water  of  unexceptionable  origin,  the  abnormal  figures  beiii£ 
doubtless  due  to  the  partial  origin  of  the  water  in  drainage  from  cultivatoa 
land.  The  figures  recorded  under  the  heads  of  **  free  ammonia  "  and 
**  albuminoid  ammonia  "  point  to  the  presence  of  undesirable  traces  of 
readily  changeable  organic  matter. 

(Signed)        Alfred  H.  Allen. 
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No.  8.  App.  A.No.  8. 

On  an  Outbreak 

Report  on  an  Octiireak  of  Typhoid  Fever  in  the  Borough  of  fnS^^sLynnT 
King's  Lynn,  Norfolk  (1892)  ;  by  Dr.  E.  Bruce  Low.  by  Dr.  Low. 

The  Board  received,  on  March  25th,  an  intimation  from  Mr.  S.  M. 
W.  Wilson,  theliledical  Officer  of  Health  of  the  Urban  Sanitary  District 
of  King's  Lynn,  that  an  outbreak  of  typhoid  fever  had  occurred  there  ; 
and  on  April  18th  Mr.  Wilson,  in  compliance  with  the  Board's  request, 
further  reported  on  the  epidemic.  In  view  of  the  facts  thus  elicited, 
the  Board  decided  on  an  investigation  of  the  outbreak  by  an  officer  of 
the  Medical  Department,  and  I  was  entrusted  with  this  duty.  Owing 
to  other  official  engagements  I  was  not  able  to  visit  the  locality  till 
May  dlsty  on  which  day  a.nd  subsequently  I  made  the  investigation. 

On  arriving  at  King's  Lynn  I  ascertained  that  the  outbreak  had  also 
implicated  (laywood,  practically  a  suburb  of  King's  Lynn,  though 
situated  in  the  Freebridge  Lynn  Rural  Sanitary  District,  and  accordingly 
I  received  instructions  to  extend  my  inquiry  into  the  latter  dbtrict. 

Kjng's  Lynn  Urban  Sanitary  District. 

The  borough  of  King's  Lynn,  with  an  area  of  3,099  acres,  had  at  the 
last  census  a  population  of  18,265.  The  town,  which  lies  on  the  right 
bank  of  the  Ouse,  a  navigable  river  at  this  point,  is  about  a  mile  and  a  half 
long  by  about  half  a  mile  broad.  It  is  built  upon  an  alluvial  flat,  and 
is  intersected  at  various  points  by  four  rivulets,  or  "  fleets  "  as  they  are 
locally  termed,  which  empty  themselves  into  the  river.  Many  of  the 
streets  in  Lynn  are  narrow,  and  in  certain  quarters  there  are  courts  or 
yards  thickly  populated  and  entered  by  narrow  passages.  These  courts 
or  yards,  many  of  which  are  unpaved,  are  frequently  sunx>unded  by 
high  walls  which  exclude  sunlight  and  prevent  free  circulation  of  air. 
Dwellings  in  these  courts  are  not  infrequently  in  bad  repair,  and  they 
tend  to  be  overcrowded.  In  business  quarters  of  the  town  as,  for 
instance,  in  King  Street,  parallel  with  the  river  front,  and  in  the  more 
recently  built  parts  of  Lynn,  the  streets  are  more  open  and  houses  are 
larger  and  of  a  better  class. 

The  population  is  employed  in  a  variety  of  ways  ;  at  the  docks,  at 
two  large  iron  works,  at  flour  and  oil  mills,  and,  in  addition,  in  the 
usual  trades  and  occupations  of  a  country  town.  There  are  about 
100  fishing  boats  sailing  from  the  port,  and  these  employ  between  300 
and  400  hands. 

The  public  drainage  consists,  in  the  older  parts  of  King's  Lynn,  of 
short  sections  of  brick  sewers,  constructed  some  years  ago  and  discharging 
by  different  outfalls  directly  into  the  Ouse  or  into  one  or  other  of  the  fleets. 
For  the  northern  and  eastern  part  of  the  town  a  long  length  of  sewer 
was,  a  few  years  ago,  laid  down.  This  sewer,  which  receives  the  sewage 
of  more  than  half  of  the  houses  in  the  town,  has  an  outfall  near  the  old 
dock,  and  is  generally  known  as  the  "  dock  culvert."  For  a  considerable 
distance  it  is  an  egg-shaped  brick  sewer,  and  throughout  it  is  ventilated 
at  intervals  by  openings  at  the  street  level.  Here  and  there  shafts  have 
been  carried  up  above  the  level  of  the  house  roofs.  There  are  several 
automatic  flushing  tanks  at  the  ends  of  branch  sewers.  Few  of  the 
sewers  appear  to  be  self  cleansing.  Deposit  takes  place  in  nearly  all  of 
them.  The  tide  dams  up  the  sewage  in  all  for  several  hours  daily. 
Private  drainage  is  effected  by  ordinary  pipe  drains.     Gullies  in  yards 
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App.  a.  No.  8.  ai^  mostly  trapped.  Rainfall  pipes  usually  pass  directly  into  the  drains^ 
On  an  Outbreak  In  some  cases  sink  pipes  are  not  disconnected,  but  the  majority  ot 
infiSg^aL^r  '>*^"ses  have  no  sinks  indoors.  Soil  pipes  in  some  cases  are  ventilated; 
by  Dr.  Low.         much  improvement  in  this  respect  has  been  effected  of  late. 

Excrement  disposal  is  now  in  large  part  by  waterclosets,  the  majority 
of  which  are  situated  out  of  doors.  The  closets  are  supplied  with 
flushing  boxes,  and  generally  they  are  kept  clean  and  in  good  repair. 
It  is  estimated  that  there  fire  still  about  1,600  privies  in  the  town.  The- 
privy  pits,  many  of  them  uncemented,  are  often  sunk  2  or  3  feet 
below  the  level  of  the  ground.  They  are  emptied  by  the  Sanitary 
Authority's  workmen  ;  a  few  owners,  who  prefer  to  see  to  the  cleansing: 
of  their  own  privies,  deposit  their  privy  contents  on  land  outside  the 
town.  A  few  privies  have  moveable  receptacles.  In  some  courts  the- 
closet  accommodation  is  inadequate.  Thus  I  saw  an  instance  where 
there  was  provided  a  double  privy  over  a  single  pit  (6  ft.  x  3  ft.  x  3  ft.) 
for  eight  houses  containing  30  persons.  Privies  are  occasionally  too- 
close  to  the  dwellings.  In  the  process  of  emptying  some  privy  pits  the 
contents  have  to  be  carried  through  the  houses. 

Refuse  disposal. — House  refuse  is  commonly  stored  in  moveable 
receptacles,  which  are  emptied  by  the  employes  of  the  Sanitary  Autho- 
rity. But  in  some  confined  yards  refuse  is  thrown  into  a  corner  and 
causes  nuisance.  The  ashes  and  house  refuse,  together  with  the  filth 
from  privy  pits,  are  carted  away  by  the  Sanitary  Authority  to  a  tip  on 
the  southern  outskirts  of  the  town.  This  stuff  is  sold  as  manure  to 
farmers  and  othei*s.  At  the  date  of  my  visit  there  was  an  accumulation 
at  the  tip,  estimated  to  consist  of  about  2,000  loads.  The  refuse,  before 
Bale,  is  roughly  sifted,  so  as  to  remove  bottles,  tins,  or  such  articles. 

The  water  supply  is  drawn  from  the  Gaywood  or  Grimstone  River^ 
which  rises  about  7  miles  away,  in  a  series  of  springs  issuing  from  the 
chalk  in  and  around  the  village  of  Grimstone.  The  river  fed  by  the 
water  of  these  springs  flows,  in  its  passage  to  the  town,  through  culti- 
vated land  and  meadows.  In  the  last  mQe  and  a  half  of  its  course  the 
river  Bkirts  the  village  of  Gaywood,  some  cottage  gardens  of  which,  as 
well  as  of  houses  in  Gaywood  Eoad,  abut  upon  the  river  bank.  The 
intake  is  close  to  the  town  and  within  the  borough  boundary. 

Dairies  and  cowsheds  are  registered,  and  regulations  respecting  them 
have  recently  been  allowed  by  the  Local  Government  Board. 

Slaughter-houses  are  registered.  Byelaws  for  regulating  them  were 
allowed  in  1884. 

Byelaws  relating  to  nuisances,  to  new  streets  and  buildings,  and  to 
markets  were  also  allowed  in  1880.  A  series  of  regulations  for  private 
drains,  under  section  21  of  the  Public  Health  Act,  1875,  was  adopted  by 
the  Sanitary  Authority  on  March  19,  1884. 

Infectious  diseases. — The  Infectious  Disease  (Notification)  Act  of 
1889  has  been  adopted,  and  came  into  force  in  the  borough  on  March  1, 
1890.  Three  years  ago  an  instalment  of  a  new  isolation  hospital  was 
erected  on  the  southern  outskirt  of  the  town,  with  accommodation 
for  six  beds.  The  plan  provides  for  another  pavilion  of  the  same 
dimensions  as  the  first.  There  exists  on  the  site  an  old  cottage, 
adjoining  the  hospital  and  connected  with  it  by  a  covered  way.  This 
cottage  can  be  made  use  of  for  admin istiation  purposes ;  the  nurse  sleeps 
here,  and  cooking  is  also  done  in  it  for  the  patients.  Only  one  case 
(of  scarlet  fever)  has,  however,  been  treated-  in  the  hospital  since  it  wa» 
built. 
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The  only  disinfection  of  clothing,  bedding,  Ac,  practised,  is  fumigation  Afp.  A.  No.  8. 
hy  burning  sulphur  in  a  chamber. 


On  an  Oatbreak 


The  Infectious  Disease  (Prevention)  Act  of  1890  has  been  adopted,  of  ^hoid  Fever 
and  came  into  force  on  August  1,  1891.  bylh^xlowr™* 

The  Public  Health  Acts  Amendment  Act  of  1890  similarly  came  into 
force  on  September  15,  1891. 

The  King's  Lynn  Urban  Sanitary  Authority  is  also   the  Sanitary 
Authority  for  the  King's  Lynn  Division  of  the  Port  of  Lynn. 


Gatwood,  in  the  Frbebridge  Lynn  Hubal  Sanitary  District. 

Ga3rwood  had  a  population,  at  the  last  census,  of  952,  with  an  area  of 
2,335  acres.  It  adjoins  King's  Lynn  on  its  eastern  outskirt,  and  is 
practically  a  suburb  of  that  town.  The  centre  of  Gaywood  is  not  more 
than  thrcKS-quarters  of  a  mile  from  the  borough,  and  there  is  constant 
daily  communication  between  the  two  places. 

Sewerage. — The  sewers  of  King's  Lynn  extend  into  the  village  of 
Gaywood.  There  are  roadway  ventilators  along  the  main  sewer,  and  a 
flushing  tank  is  situated  at  the  point  where  the  sewer  from  Gkiy wood 
joins  the  borough  main  sewer. 

Excrement  disposal  is  mostly  by  pit  prides  situated  in  back  yards  or 
gardens.  These  pits  are  emptied  at  long  intervals  by  the  occupiers,  and 
the  contents  are  spread  upon  their  gardens  or  allotments. 

House  refuse  is  accumulated  in  uncovered  ashpits  or  in  heaps  on 
private  premises  to  be  afterwards  disposed  of  upon  land. 

Water  supply, — A  considerable  part  of  the  village  is  supplied  with 
the  Lynn  town  water  service,  but  some  houses  at  the  eastern  extremity 
of  the  village  derive  their  supply  from  two  shallow  wells.  A  few 
persons  whose  gardens  abut  upon  the  river,  or  are  near  it,  get  water  by 
**  dipping  "  from  the  river. 


TypnoiD  Fever  at  King's  Lynn. 

Typhoid  fever  is  by  no  means  a  new  disease  in  King's  Lynn.  During 
the  last  ten  years  this  malady  has,  in  nearly  every  year,  been  causing 
mortality  in  the  town.  From  the  local  death  returns  I  have  con- 
structed the  following  table  relating  to  fatal  typhoid  fever  and  diarrhoea 
in  King's  Lynn  from  1882  to  1891  inclusive: — 

Table  I. — Showing  deaths  from  Typhoid  Fever  and  from  Diarrhoea 
and  Dysentery  in  the  borough  of  King's  Lynn  from  1882  to  1891, 
inclusive. 


1882, 

1883. 

1884. 

1885. 

1886. 

1887. 

1883. 

1880. 

1890. 

1891. 

Deaths  from  typhoid  fever    • 

Death!  from  diarrhoea  and 
djienterj. 

1 
0 

2 
5 

S 

19 

6 

8 

5 
10 

2 
8 

1 
5 

2* 
8 

4t 
0 

5 

*  Seven  cases  of  typhoid  came  under  notice  of  Medical  Officer  of  Health.    Three  of  them  were 
landed  ill  from  ships  arriving  at  the  port, 
t  Notification  came  into  force  March  Ist.   To  the  end  of  the  year,  ten  cases  were  notified. 
X  During  1891  thirteen  typhoid  cases  were  notified. 
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App.  a.  No.  8.         As  regards  prevalence  of  typhoid  fever  since  Notification  came  into 

On  an  Outbreak    ^^^^^j  there  occurred  between   September  1890  and  February  1891,  a 

of  Tjrphoid  Fever  small  crop  of  10  cases  of  this  fever.     From  February  till  September 

^lh?ix)wr*"'   1S91  no  case  of  the  disease  was   notified   in   the   borough.     But  in 

September  and  in  succeeding  months,  this  disease  again  began  to  show 

itself,  so  that  by  December  31  ten  cases  had  occurred  in  King's  Lynn. 

Meanwhile  three  cases  of  fever  had  occurred  in  Gtiywood,  only  one  of 

which  was  notified,  as  will  be  seen  later  on. 

During  January  and  early  February  1892  only  one  case  of  typhoid 
fever  was  reported  in  the  borough,  and,  so  far  as  could  be  learned, 
diarrhoea  was  not  more  prevalent  than  usual  in  the  place. 

History  of  the  Odtbbf.ak  of  1892. 

The  recent  epidemic  of  definite  "  fever "  was  preceded  by  a  severe 
and  widespread  outbreak  of  diarrhcBa,  which  dated  from  the  last  three 
days  of  February,  viz.,  27th,  28th,  and  29th.  The  diarrhoea  of  this 
outburst  attacked  all  classes  of  persons  and  invaded  most  localities  in 
the  town.  Sometimes  every  member  of  an  invaded  household  suffered. 
In  the  majority  of  cases  the  illness  lasted  a  week  or  10  days ;  and  in 
many  cases  there  were  along  with  the  diarrhoea  symptoms,  elevation  ot* 
temperature  and  sometimes  sore-throat.  Early  in  March,  with  the 
waning  of  the  diarrhoea  outburst,  more  pronounced  symptoms  of  typhoid 
fever  began  to  appear,  and  such  cases  soon  became  numerous.  After- 
wards, during  April,  May,  and  early  June,  though  fever  cases  continued 
to  occur,  they  were  in  fewer  numbers,  many  of  them  being  secondary 
cases  in  previously  invaded  houses. 

On  my  arrival  in  King's  Lynn  I  conferred  with  Mr.  Wilson,  the 
Medical  Officer  of  Health  for  the  borough,  and  with  Dr.  Plowright,  the 
Medical  Officer  of  Health  for  the  Freebridge  Lynn  Rural  Sanitary 
District.  From  these  gentlemen  I  learned  that  at  the  beginning  of  the 
outbreak  under  investigation  there  existed  some  difference  of  opinion  as 
to  the  nature  of  the  malady  which  was  manifesting  itself  in  the  borough. 
It  appears  that  influenza  had  been  epidemic  in  the  neighbourhood  about 
the  end  of  1891 ;  and,  when  at  the  end  of  February  1892  a  sudden 
increase  of  illness  accompanied  with  diarrhoea  appeared,  the  opinion 
formed  by  some  of  the  medical  men  was  that  "  gastric  influenza " 
afforded  an  explanation  of  the  symptoms.  Even  up  to  the  date  of  my 
arrival  in  Lynn  this  opinion  was  still  held  by  some,  who  contended  that 
typhoid  fever  did  not  and  had  not  existed  in  the  borough.  In  reference, 
therefore,  to  this  doubt  as  to  the  nature  of  the  current  malady,  I  took  the 
opportunity,  in  company  always  with  the  medical  men  in  attendance,  of 
visiting  several  of  the  patients  who  were  still  under  medical  treatment. 
From  what  I  saw  I  had  no  hesitation  as  to  the  disease  being  typhoid 
fever.  At  the  same  time  it  is  not  to  be  denied  that  a  numW  of  the 
earlier  cases  failed  to  present  in  a  definite  way  the  customary  symptoms 
of  this  disease,  and  consequently,  I  can  well  understand  there  hiaving 
been,  at  first,  hesitation  as  to  diagnosis.  But,  however  this  may  have 
been,  later  experience  of  the  cases  induced  the  medical  men  of  Lynn, 
almost  without  exception,  to  agree  in  pronouncing  the  current  fever  to 
have  been  true  typhoid  fever. 

From  Table  11.  a  general  view  of  this  epidemic  illness  may  be 
gathered.  This  table,  while  including  all  fever-strickeu  households,  does 
not  pretend  to  comprise  the  whole  of  the  houses  invaded  by  diarrhoea. 
As  regards  the  latter  malady  only  those  households  are  taken  into 
account  respecting  which  definite  information  was  obtainable. 
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Table  II. — Showing  month  by  month,  from  September   1891  to  June    App.  a.  No.  k 
1892,  the  ascertained  number  of  houses  invaded  by  Diarrhoea  or  by  On  an  Outbreak 
*•  Fever"  in  King's  Lynn  and  Gay  wood,  with  the  total  attacks  in   fn^Sjj^^'X'' 
such  houses,  and  the  deaths.  by  Dr.  Low. 


Year. 


September 
October 
November 
December 


January 
February 
Biarch  - 
April     - 
May 
June     - 


1891. 


1892. 


Houses 
invaded  by 
Diarrhoea 
or  Fever. 

Total  Attacks 
in  such 
Houses. 

Deaths  from 

Fever  or 

Diarrhoea 

in  each 

Month. 

1 

1 

- 

1 

1 

— 

- 

4 

11* 

— 

- 

5 

6 

^~ 

3 

6 

1 

* 

25 

58 

1 

. 

44 

92 

3 

_ 

15 

22 

M 

- 

10 

14 

1 

- 

15 

15 

5 

123 

226 

16J 

*  Eight  of  these  cases  occurred  in  one  house  at  Gaywood  within  the  period  from  the  middle  of 
November  1891  to  the  middle  of  March  1892.  Every  inmate  of  the  house  was  attacked  in 
succession,  but  none  of  the  cases  were  notified,  «m  p.  78. 

t  This  figure  incladee  the  death  of  a  child  axed  two  years,  certified  as  due  to  "  taberculosis 
and  enteritis,  one  month."  But  inasmuch  as  three  cases  of  enteric  fever  occurred  shortly  after- 
wards in  the  same  household,  the  medical  attendant  has  now  little  doubt  that  this  child's  fatal 
malady  was  enteric  fever  also. 

t  Of  the  16  deaths  oidy  one  was  certified  from  diarrhoea,  viz.,  a  child  aged  IS  months,  in  which 
case  **  teething  "  was  given  also  as  a  cause  of  death.  A  relative.was  at  the  time  ill  with  diarrhoea, 
which  lasted  a  fortnight. 

Separating  the  cases  subsequently  recognised  as  typhoid  fever  from 
cases  that  appeared  to  have  been  diarrhoea  only,  I  have  placed  in 
Table  III.  the  number,  from  January  to  June,  of  houses  invaded  week 
by  week  by  unquestionable  typhoid  fever. 

Table  III. — Showing  number  of  houses  invaded  by  illness  that  proved 
to  be  Typhoid  Fever  in  King's  Lynn  and  Gaywood  in  each  week 
from  January  1st  to  June  11th,  1892. 


January. 

February. 

March. 

April. 

May. 

June. 

9 

16 

23     30 

6 

IS 

20 

27 

6     12     19     26 

2      9 

16 
4 

23     30 

1  1  — 

f 

7  1  U     21     28 
6       2       11 

4     11 

- 

- 

1 

-I    ^ 

1 

- 

- 

- 

1 

1 
IS  1  12 

1 

11 

3 

2 

4 

3      2 

Note,— The  dates  of  attack  refer  to  the  onset  of  diarrhoeal  symptomn,  which  in  many  cases 

g receded  bv  a  week  or  more  development  of  actual  fever.    Some  difficulty  was.  in  several 
istanoes,  found  in  fixing  the  precise  commencement  of  illness,  and  the  dates  therefore  are 
approximate  only.   They  are,  however,  believed  to  be  substantially  correct. 

Of  the  total  226  cases  of  illness  mentioned  in  Table  II.,  91  were 
referred  to  diarrhoea,  and  135  to  typhoid  fever.  As  regards  124  of  the 
recognised  typhoid  fever  cases  which  had  occurred  up  to  the  date  of  my 
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App.A.No.8.    inquiry,  I  give,  in  Table  TV.,  the  facts  as  to  sex  and  age.     In  Table  V. 
OnaaOnttneak    are  given  similar  facts  respecting  the  first  sufferers  by  fever  in  invaded 

*  ^*  Table  IV. — Showing  incidence  as  to  age  and  sex  in  124  cases  of 
Typhoid  Fever  occurring  in  King's  Lynn  and  Gaywood  from 
September  1891  to  June  1892. 


Males    - 
Females 

Total 


At  all 
Ages. 


Under  5 


66 

58 


5  to  10. 


12 
10 


10  to  15. 


124 


10 


22 


18 
8 

26 


15  to  25. 

25  to  35. 

35  and 
npvards. 

13 

8 

18 

15 

5 

13 

28 

13 

25 

Table  V. — Showing  incidence  as  to  age  and  sex  in  first  sufferers  bj 
Typhoid  Fever  in  families  invaded  during  the  period  from  February 
27th  to  March  31st. 

At  all       TT«J_e 

Ages.     ^°^^^- 

5  to  10. 

10  to  15. 

15  to  25. 

25  to  35. 

35  and 

upwards. 

Males 
Females 

27 
14 

1 

2  i         4 

3  5 

1 

7 
2 

5 

6 

1 

8 
3 

Total  - 

41 

5 

9 

9 

5 

7 

6 

Of  the  total  135  recognised  typhoid  fever  cases  occurring  from  January 
to  June,  116  were  referred  to  King's  Lynn  and  19  to  Qtiywood.  This 
number,  135,  is  not,  however,  to  be  regarded  as  representing  the  full 
extent  of  the  fever  epidemic.  The  diarrhoea  attacks  which  ushered  it  in, 
and  which  cannot  l>e  dissociated  from  the  fever  that  followed,  were 
estimate<l  by  various  authorities  at  "  huntlreds,"  and,  as  has  been  said, 
affected  rich  and  poor  quarters  of  the  town  alike ;  no  class  or  age* 
appearing  to  cscupe.  Many,  no  doubt,  were  slight  cases,  and  a  number 
of  these  were  treated  by  local  druggists ;  only  the  severer  cases,  some  of 
which  lasted  two,  three,  or  even  four  weeks,  came  under  medical  obser- 
vation. But  medical  testimony  goes  to  show  that  these  diarrhoeal 
attacks  were  characterised  by  feverishness  and  abdominal  tenderness, 
with  the  diarrhoea.  The  stools  were  light  in  colour,  and  in  a  few 
instances  contained  streaks  of  blood.  There  was  commonly  persistent 
headache  with  subsequent  prostration  and  in  some  cases  loss  of  flesh. 
Sometimes  it  was  found  that  while  several  members  of  the  household  or 
even  the  whole  family  were  attacked  with  diarrhoea,  only  one  of  them 
was  subsequently  recognised  to  have  developed  typhoid  fever,  during 
continuance  of  an  .  illness  which  dated  its  commencement  from  the 
diarrhoea  from  which  the  family  generally  had  suffered.     The  following 

♦  The  master  of  St.  John's  Bojs'  School,  on  referring  to  his  log  hook,  informed 
me  that  the  attendance  for  the  week  ending  Blarch  4th  was  '*  thm/*  and  ht  fays 
parents  sent  word  to  him  that  their  children  could  not  come  to  school  as  they  were 
ill  with  diarrhota. 
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is  an  example : — On  the  afternoon  of  Saturday,  February  27,  Mr.  I.'s  App.  a.  No.  8. 
child,  aged  21  months,  showed  symptoms  of  indisposition.     During  the  on  an  Outbreak 
evening  diarrhoea  set  in,  accompanied  by  sickness  and  abdominal  pain.  f'5^^^*L^®' 
Next  day  Mr.  I.  himself  was   similarly  attacked,  and  the  same  day,  ^^dJIlow.     ' 
February  28th,  his  son,  aged  9,  complained  of  chilliness.     On  the  evening 
of  Monday,  February  29th,  this  boy  had  an  attack  of  diarrlioea  and 
vomiting.     Dr.  Plowright  was  called  in,  and  continued  to  attend  him 
during   his   illness.     Notification   of  the   case,  as   typhoid   fever,  was 
received  by  the  Medical  Officer  of  Health  on  March  9th.     This  boy 
passed  through  an  ordinary  attack  and  made  a  good  recovery. 

In  further  illustration  of  the  kinship  of  this  Lynn  diarrhoea  to  con- 
tinued fever,  I  cite  some  facts  given  to  me  by  Dr.  R.  Henslowe 
Wellington,  Medical  Officer  of  Health  for  the  Urban  Sanitary  District 
of  Sutton  Bridge,  about  10  miles  from  King's  Lynn,  to  which  place 
cases  of  the  Lynn  illness  were  impoited  in  the  persons  of  three  boys 
belonging  to  two  families.  The  boys  were  weekly  boarders  at  the  same 
school  in  Lynn  and  came  home  about  March  4th,  suffering  from  diarrhoea. 
They  had  been  ill  most  of  the  week  before  they  came  home.  Dr.  Wel- 
lington was  called  in  ;  he  describes  the  illness  as  consisting  of  diarrhoea, 
attended  with  fever,  great  lassitude,  tenderness  of  abdomen,  and  slight 
gurgling  in  the  coecal  region ;  "  the  stools  were  very  suspicious  of 
typhoid."  There  was  headache  and  flushing  of  the  face.  The  tem- 
peratures of  these  boys  were  not  taken  regularly,  but  Dr.  Wellington 
says  he  remembers  one  of  the  cases  reaching  104°  F.  The  duration  of 
the  illness  in  each  case  was  from  first  to  last  about  three  wcekf .  In  one 
of  the  two  houses  a  servant  became  ill,  "  about  10  days  after  the  boy's 
arrival,"  with  the  same  symptoms  as  given  above.  Her  attack  lasted 
only  two  weeks.  Previous  to  the  boys  coming  home  there  had  been  no 
diarrboeal  illness  in  Sutton  Eridge. 

It  is  not  unusual  in  widespread  epidemics  of  typhoid  fever  to  find  mild 
or  anomalous  cases  side  by  side  with  severer  ones,  and  scepticism  as  to 
the  nature  of  the  anomidous  cases  has  sometimes  been  attended  with 
disastrous  consequences  where  their  bowel  discharges  have  been  allowed 
to  poison  the  soil  and  the  air,  and  ultimately  the  water  or  food.  To 
this  point  I  shall  have  occasion  to  refer  again  further  on.  Whether  this 
Lynn  diarrhoea  was,  as  I  am  inclined  to  believe,  a  manifestation  of 
reception  of  the  typhoid  poison,  or  was  a  malady  distinct  from  the 
fever,  it  appeared  not  unlikely  that  both  the  diarrhoea  and  the  typhoid 
fever  had  owed  their  dissemination  to  the  same  local  circumstances. 

SANiTARr  Administration  in  reference  to  the  Outbreak. 

During  the  epidemic  no  typhoid  fever  cases  were  admitted  to  the 
Borough  Isolation  Hospital,  but  several  patients  were  treated  in  the 
general  wards  of  the  West  Norfolk  and  Lynn  Hospital,  which  is  within 
the  borough  boundary.  Disinfectants  were  issued  freely  to  all  appli- 
cants. The  town  sewers  were  flushed  daily  and  a  large  quantity  of 
carbolic  acid  was  introduced  into  them  each  day.  The  clerk  to  the 
Urban  Sanitary  Authority  published  on  April  9th  a  handbill  calling  the 
attention  of  the  people  of  Lynn  to  the  statements  of  the  Medical  Officer 
of  Health  as  to  the  danger  attending  the  existence  of  certain  structural 
defects  in  connexion  with  drains,  &c.,  as  follows  : — 

**  The  inhabitants  of  any  house  having  any  of  the  following  common 
sanitary  defects  run  a  very  grave  risk  of  contracting  dangerous  preventible 
disease.  Sinks  and  overflow  pipes  in  direct  communication  with  a  sewer, 
whether  trapped  or  untrappea ;  defective  waterclosets  especially  if  inside 
bouses ;  leaky  drains  running  underneath  houses ;  untrapped  rain  water 
pipes  near  wmdows.'* 
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The  handbill  further  requested  that  where  any  such  defects  existed, 
information  thereof  should  be  given  to  the  borough  surveyor. 

Under  date  April  12th,  Mr.  Wilson,  the  Medical  Officer  of  Health, 
sent  a  letter  to  the  local  newspapers  recommending  the  inhabitants  of 
Lynn  to  boil  all  water  used  for  drinking  purposes.  In  his  letter  Mr. 
Wilson  pointed  out  that  the  public  water  supply  was  liable  to  contami- 
nation at  all  times.  Later  on  Mr.  Wilson  repeated  his  advice  abont 
boiling  the  drinking  water. 

The  Cause  of  the  Outbreak. 

In  proceeding  to  make  inquiry  as  to  the  cause  of  the  outbreak  various 
possible  factors  of  fever  were  taken  into  consideration.  The  chief  of 
them  are  represented  by  milk  supply,  sewer  air  in  its  relation  to  excre- 
ment disposal  and  drainage  circumstances,  and  water  supply :  these  will 
now  be  discussed  in  the  above  order. 

Milk  supply, — This  possible  cause  of  the  fever  had  been  investigated 
by  the  Medical  Officer  of  Health  and  by  the  Inspector  of  Nuisances,  but 
.with  negative  results.  I,  however,  made  inquiry  again  into  the  matter 
so  far  as  the  first  50  attacks  of  the  outbreak  were  concerned.  Their 
milk  supplies  appear  to  have  been  many  and  various.  Ten  of  the 
families  first  attacked  used  no  milk  at  all ;  some  others  only  used  it  in 
small  quantities  in  tea;  and,  further,  these  milk  supplies  in  question 
came  from  28  different  sources.  No  milkman  had  more  than  three  of 
the  60  fever  cases  on  his  list  of  customers.  It  was  obvious,  therefore, 
that  the  hypothesis  of  contamination  of  one  or  another  milk  service 
could  not  afford  a  satisfactory  explanation  of  the  outbreak.  Meanwhile 
the  circumstance  that  the  milk  sources  of  invaded  houses  had  been  many 
and  various  appeared  in  itself  testimony  of  the  wide  diffusion  of  the 
fever.  Similarly,  the  fact  that  no  milk  retailer  had  among  his  customers 
more  than  three  invaded  families  appeared  to  indicate  that  within  the 
total  area  affected  there  was  no  very  exceptional  localisation  of  the  disease. 

Excrement  disposaL — The  waterclosets  of  the  place  had  been  thought 
of  as  giving  vent  to  specifically  polluted  sewer  air  in  and  abont  houses, 
and  as  having  thus  conduced,  perhaps,  to  dissemination  of  the  fever. 
Now  there  are  in  Lynn  some  2,300  waterclosets,  but  no  more  than 
1,600  privies  ;  so  tha^  on  a  hypothesis  that  waterclosets  operated  in  the 
above  way  to  cause  fever,  a  larger  incidence  of  the  disease  was  to  be 
expected  on  houses  having  waterclosets  than  on  houses  furnished  with 
privies.  But  on  investigation  this  was  not  found  to  be  the  case,  as  is 
shown  in  Table  VL  : — 

Tablk  VI. — Giving  the  number  of  houses  invaded  by  Typhoid  Fever 
from  January  to  June  1892,  and  distinguishing  houses  having 
waterclosets  from  houses  having  privies. 


Houses  invaded  by  Typhoid  Fever. 

Month  of  1892. 

Provided  with 
WcdercloseU, 

Provided  with 
Privies, 

Total. 

January  and  February  - 
March    .... 
April      -           -           -            - 
May        ...            . 
June  (to  nth)  - 

2 

17 
7 
2 
5 

5 

18 
3 

7 

7 

35 

10 

9 

5 

January  to  June 

83 

S3 

66 
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It  is  here  seen  that,  relatively  to  their  numbers,  houses  furnished  with    ^^*  A^o.  8, 
waterclosets  suffered  less,  not  more,  than  houses  furnished  with  privies ;  on  an  Outbreak 
and  that  this  different  incidence  on  these  two  classes  of  dwellings  was  fn^S^^l^r 
manifest  at   the  very  commencement  of  the  epidemic.     Accordingly  byDr.ljow, 
waterclosets  as  distributors  of  specifically  polluted  sewer  air  can  have 
had  little  to  do  with  dissemination  of  the  fever.     On  the  other  hand  at 
no  time  during  the  epidemic  was  there  such  excess  of  incidence  of 
fever  on  houses  provided  with  privies  as  to  support  a  thesis  that  privies 
themselves  had  important  concern  in   fostering  the  fever.     The  facts 
indeed  respecting  the  different  methods  of  excrement  disposal  in  iise  at 
invaded  houses  are  consistent,  as  were  also  the  facts  respecting  milk 
service,  rather  with  a  cause  of  fever  suddenly  introduced  ab  extra  to 
the  town,  and  affecting  at  once  a  wide  area,  independent  alike  of 
waterclosets  and  privies  as  media  for  its  operations. 

Drainage  circumstances, — But  whether  waterclosets  had  or  had  not 
been  at  fault  in  the  sense  above  referred  to,  the  sewers  of  Lynn 
remained — at  any  rate  fiom  the  local  view-point — under  suspicion  of 
being  concerned  in  the  fever ;  as  having  so  to  speak  fostered  within 
them  the  material  of  the  disease,  which  had,  along  with  sewer  air,  after- 
wards found  vent,  if  not  by  means  of  closets  perhaps  by  way  of  street 
and  yard  gullies,  or  through  rain  spouts  and  slop  sinks  in  the  neighbour- 
hood of  houses.  And  in  the  main  a  particular  sewer,  or  section  of 
sewers,  was  thought  of  as  having  operated  in  this  fashion.  It  had  been 
noticed,  for  instance,  that  many  of  the  fever  cases  had  occurred  in  houses 
situated  in  streets  served  by  the  "  dock  culvert,"  the  sewer  referred  to  at 
page  67  as  receiving  the  sewage  of  more  than  half  the  houses  in  the 
borough. 

The  sewer  in  question  commences  in  the  London  Road  to  the  south- 
east of  the  town  and  discharges  into  the  Ouse  near  the  old  dock  at  the 
northern  extremity  of  the  Urban  Sanitary  District.  It  was  constructed 
as  part  of  a  general  scheme  that  was  ultimately  to  convey  the  sewage 
of  the  whole  of  Lynn  to  a  single  outfall  on  the  confines  of  the  town. 
Though  the  most  modern  of  the  Lynn  sewers,  this  dock  culvert,  owing 
to  the  flatness  of  the  area  it  serves,  and  owing  also  to  defects  in  its 
construction,  is  a  "  sewer  of  deposit."  Moreover,  it  is  tide-locked  for 
several  hours  each  day,  and  the  means  for  flushing  it  are  not  efficient. 
As  already  stated,  there  are  roadway  ventilators  in  the  course  of  this 
sewer,  and  when  the  wind  blows  from  the  westward  into  the  mouth 
of  the  sewer,  unpleasant  smells  are  noted  as  emanating  from  these 
ventilators.  The  defects  of  this  sewer  have  been  under  the  con- 
sideration of  the  Sanitary  Authority  for  the  last  three  or  four  years, 
and  the  Borough  Surveyor  has  recommended  that  part  of  it  be  relaid. 

But,  as  has  been  said,  the  dock  culvert  serves  a  portion  only  of  the 
town.  In  addition  there  are  many  other  sewers  discharging  by  ten  or  a 
dozen  outlets  directly  to  the  Ouse,  or  indirectly  thereto  by  way  of  the 
**  fleets,"  which  are  in  connexion  with  the  river.  They  are  of  brick, 
and  all  of  them  are,  like  the  dock  culvert,  dammed  up  by  the  tide  for 
•everal  hours  daily.*  Nor  are  they,  again  like  the  dock  culvert,  self- 
cleansing  ;  foul  sludge  deposits  in  them  and  smells  from  their  ventilators 
at  the  street  level  are  of^en  complained  of.  Further,  it  needs  to  be 
noted  of  sewer  emanations  generidly  in  Lynn,  that  these  rarely  have 
opportunity  of  passing  directly  into  dwellings;  comparatively  few  of 

*  The  Borough  Surveyor  informs  me  that,  roughly  speaking,  the  doors  of  the 
dock  culvert  outfall  are  closed  six  hourfi  at  spring  tides  and  four  hours  at  neap 
tides. 
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the  Lynn  houses  have  sinks  within  them,  and  indoor  waterclosets  are 
not  common. 

Upon  making  investigation  of  the  fever  with  reference  to  the  several 
separate  drainage  areas  of  Lynn  and  Gay  wood,  it  soon  appeared  that  the 
population  on  the  dock  culvert  sewer  system  had  indeed  suffered  early  and 
much  from  fever,  and  so  far  the  local  belief  of  special  association  of  this 
sewer  with  the  epidemic  was  not  without  justification.  But  at  the  same 
time  other  facts  also  appeared  which  afEorded  ground  for  hesitation  in 
accepting  this  explanation  of  the  fever  prevalence  as  a  whole,  as  is  seen 
from  Table  VII.  :— 

Table  VII. — Showing,  as  regards  the  41  households  earliest  invaded 
by  Typhoid  Fever,  the  number  having,  and  the  number  not 
having,  relation  direct  or  indirect  with  the  Dock  Culvert.  In 
addition,  the  table  gives  in  each  instance  the  total  population 
involved,  and  the  nature  of  the  closet  accommodation  of  invaded 
houses. 


Houses  invaded. 

Invaded 
Hmises  per 

Drainage  Area. 

Provided 
with  Water- 
closets. 

Provided 

with 

Privies. 

Total 
jnvaded. 

1.000  q^ 

Population 

in  each 

instance. 

Area,  m  Lynn  and  Gaywood, 
served  by  the  dock  culvert. 
(Population  about  10,300.) 

Area,  in  Lynn  and  Gay  wood, 
served  by  other  and  multiple 
sewer  systems.      (Population 
about  S,8C0.) 

12 

7 

15 
8 

27 
15 

$6 

i'7 

It  thus  appears  that  though  houses  on  the  dock  culvert  system  suffered 
exceptionally  from  fever,  the  disease  was  by  no  means  confined  to  the 
district  served  by  the  main  sewer  in  question.  And  further  it  appears, 
as  regards  invaded  houses  generally,  that,  whatever  the  sewer  system  of 
the  locality  in  which  they  were  found,  their  sewer  connexions  are  likely 
to  have  had  little  to  do  with  their  invasion  by  fever,  since  invaded  houses 
provided  with  privies  and  having  therefore  minimum  of  relation  with 
sewers  were  more  numerous  than  invaded  houses  furnished  with  water- 
closets  and  having  as  a  consequence  sewer  relations  of  more  than  one 
sort.  In  a  word,  there  is  suggestion  in  Table  VII.  of  a  factor  of 
fever  independent  alike  of  drainage  circumstances  and  of  method  of 
excrement  disposal,  and  operating  on  all  parts  of  the  town. 

Water  supply, — The  majority  of  the  chalk  springs  which  combine  to 
form  the  Gkywood  River  from  which  Lynn  derives  its  water  supply  rise, 
as  has  been  said,  in  and  around  the  village  of  Grimstone,  six  miles 
distant.  The  intake,  however,  is  situateil  close  to  the  town,  and  is 
within  the  borough  boundary.  The  river  water  here  passes  into  a 
"  lake,"  which  acts  in  some  measure  as  a  reservoir  from  which  the  water 
is  transferred  to  two  small  filter  beds,  which  have  between  them  a 
combined  area  of  little  over  200  square  yards.  The  filtering  materials 
consist  of  a  layer  of  coarse  gravel  about  18  inches  thick,  and  a  layer  of 
finer  gravel  about  14  inches  thick.  The  surface  of  the  filtering 
material  is  roughly  cleansed  once  a  week  by  stirring  it  about  with  strong 
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brushes,  and  thus  detaching  accumulated  dirt,  which  is  allowed  to  flow    app.  a.  No.  s. 
off  into  the  river  below  the  intake.     From  the  filtering  beds  the  water  ^       outbreak 
flows  into  a  well  from  which  it  is  pumped  into  a  tank  upon  a  tower,  of  Typhoid  Fever 
whence  it  is  distributed  by  gravitation  to  the  town.     The  capacity  of  the  ^  iS^^f^  * 
distributing  tank  is  about  13,000  gallons. 

Some  people  in  Lynn  complain  that  after  heavy  rains  the  water  is 
thick  and  discoloured,  and  that  if  allowed  to  stand  it  deposits  a  sediment 
and  occasionally  "  stinks.''  Sometimes  a  dead  eel  or  a  small  frog  is 
found  stuck  fast  in  the  water  pipes.  The  feeders  of  the  river  receive  more 
or  less  directly  the  slop  water  of  Grimstone  village,  while  soakage  from 
privy  pits  and  refuse  heaps,  as  also  drainage  from  farmyards  and  horse- 
ponds,  sooner  or  later  find  their  way  into  these  tributaries.  Two  of  the 
spriugs  rise  directly  from  beneath  Grimstone  churchyard.  In  addition 
to  the  above  sources  of  impurity,  the  slop  waters  from  the  hamlets  of 
Koydon,  Bawsey,  and  Pot  Row  similarly  find  their  way  ultimately  into 
the  stream.  At  Grimstone,  and  again  at  Roydon,  I  saw  the  overflow 
pipe  of  a  cesspool,  receiving  contents  of  waterclosets,  discharging  into  a 
watercourse  which  flows  into  the  Gaywood  River.  Similarly,  the  drains 
from  a  slaughter-house,  a  public-house  urinal,  and  the  washings  of  a 
laundry  empty  into  watercourses  which  discharge  directly  into  the 
stream.  And  nearer  the  town,  at  Gaywood,  gardens,  manured  from  time 
to  time  with  the  contents  of  privy  pits,  abut  upon  the  river. 

In  the  course  of  my  inquiries,  I  visited  a  market  garden  at  Gaywood, 
about  a  mile  or  so  above  the  intake.  This  garden  has  a  frontage  to  the  « 
river  of  about  200  yards.  On  the  surface  of  this  garden  I  saw  traces  of 
town  manure  from  the  "  tip  "  where  privy  filth  is  deposited ;  it  had  been 
spread  on  patches,  about  19  yards  from  the  water's  edge.  Failing  to 
obtain  definite  information  from  the  workers  in  the  garden,  I  applied  to 
the  corporation  officials,  who  told  me  on  referring  to  their  books  that 
this  gardener  had  at  times  purchased  town  manure.  He  had  a  supply 
in  September  last,  and  during  the  present  year  he  had  supplies  as 
follows  :^-on  January  18th,  two  loads  ;  on  February  4th,  one  load  ;  on 
March  9th,  one  load  ;  and  on  April  29th,  one  load. 

From  what  has  been  stated  it  is  evident  that  the  water  in  the  Gh^ywood 
River  has  multifarious  opportunities  for  becoming  polluted  by  human 
excrement,  not  to  speak  of  other  impurities  directly  discharged  into  it  or 
washed  into  the  stream  by  heavy  rains  or  melting  snow.  The  filtering 
process,  even  if  it  were  adequate,  which  it  is  not,  cannot  be  trusted  to 
prevent  the  danger  of  the  specific  fever  poison  thus  passing  into  the  town 
water  mains.  As  to  this,  it  needs  to  be  noted  that  the  excrement  and 
refuse  depdt  of  the  Sanitary  Authority  had,  in  all  probability,  by  the 
beginning  of  1892,  become  "  leavened,"  more  or  less,  with  typhoid  fever 
poison  through  the  specific  bowel  discharges  of  fever  patients.  There 
bad  been  at  least  1 1  recognised  cases  of  typhoid  fever  in  the  borough 
between  September  1891  and  January  1892;  so  that  infected  filth  from 
the  Sanitary  Authority's  depot  spread  on  a  garden  patch  only  19  yards 
from  a  public  water  supply,  and  likely  therefore  to  be  washed  into  it  by 
heavy  rains  might,  quite  possibly,  have  given  rise  to  specific  contamination 
of  that  supply.  Be  this  as  it  may,  there  remains  still  another  somrce  oi 
specific  pollution  to  be  described,  which  by  itself  may  be  thought  of  as 
sufficing  to  account  for  the  outbreak. 

This  other  source  of  possible  infection  comprised  a  series  of  cases  of 
illness  that  can  hardly  have  been  other  than  typhoid  fever,  occurring 
during  the  winter  of  1891-92,  in  a  family  which  I  will  call  X,  residing 
in  a  house  on  the  outskirts  of  Gaywood. 
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App.  a.  No.  8.         The  history  of  this  series  is  as  follows  : — 

SlVplSdF?^r  ^^-  -^»  ^S^^  S^»  ^^o  ^^^  ^c®^  ^°  delicate  health  for  some  years,  was 
in  Kind's  Lynn ;  taken  ill  on  November  17th,  1891,  with  general  malaise  and  shivering, 
by  Dr.  Low.  During  the  first  week  of  this  illness  he  began  to  suffer  from  diarrhoBa. 
He  hfiS  feverishness,  delirium,  and  a  dry  brown  tongue.  His  motions 
were  offensive  and  were  light  in  colour.  He  was  acutely  ill  for  about 
four  weeks,  when  convalescence  set  in.  He  had  lost  all  the  above 
symptoms,  and  appeared  to  be  making  a  good  recovery,  when  a  few  weeks 
later  he  began  to  *' cough  and  spit.*  He  died  on  March  7th,  and  his 
death  was  certified  as  due  to  tuberculosis.  At  the  first  onset  of  Mr.  X's 
illness,  in  November,  a  medical  man  was  called  in,  and  this  gentleman's 
suspicions  were  aroused  by  what  he  termed  the  **  typhoid "  condition  of 
the  patient,  and  he  communicated  his  suspicions  to  Dr.  Plowright,  the 
Medical  Officer  of  Health  for  the  rural  district,  stating  he  would  not 
notify  the  case  till  he  was  quite  certain  as  to  the  diagnosis.  Unfor- 
tunately, for  some  reason  or  other,  the  family  only  permitted  the  doctor 
to  call  at  intervals,  and  he,  therefore,  had  fewer  opportunities  for  seeing 
the  case  than  the  serious  illness  of  the  patient  demanded.  In  the  end  the 
case  was  not  notified,  the  medical  attendant  not  being  able  to  speak 
positively  as  to  the  precipe  disease  fVom  which  the  patient  had  suffered. 
The  case,  I  understand,  was  looked  upon  as  one  of  ''  gastric  influenza  " 
attacking  a  patient  who  was  the  subject  of  chronic  tubercle.  Mr.  X  was 
nursed  by  his  wife.  On  or  about  December  10th  Mrs.  X  was  taken  ill 
with  shivering,  fever,  headache,  parched  ton^e,  abdominal  tenderness, 
deafness,  and  aiarrhoea.  Her  motions  were  light  coloured.  She  was  ill 
"about  four  weeks.'*  Some  time  early  in  January  her  son,  aged  15, 
began  to  suffer  with  diarrhoea  and  other  symptoms  much  the  same  as 
those  of  his  mother,  but  his  ailment  seems  to  have  been  of  a  mild 
character;  he  was  only  laid  up,  so  his  mother  says,  " about  Ja  week.** 
Later  in  January  a  daughter,  aged  about  20,  was  also  taken  ill ;  she  had 
diarrhoea  and  other  symptoms  similar  to  those  of  her  father,  mother,  and 
brother.  In  addition,  she  had  a  **  bad  throat"  and  some  chest  symptoms. 
She  remained  ill  "about  three  weeks."  During  February  three  other 
daughters  of  the  family,  aged  respectively  12,  22,  and  10,  were  taken  ill 
with  diarrhoea,  feverishness,  and  other  symptoms,  precisely  similar  to 
those  described  above.  The  youngest  of  these  girls  had  also  sore-throat ; 
her  illness  was  of  a  more  severe  character ;  sordes  formed  on  her  lips, 
and  she  did  not  recover  for  six  or  seven  weeks  from  the  onset  of  tne 
illness.  The  only  remaining  member  of  this  household,  a  daughter,  aged 
24,  who  had  hitherto  escaped,  was  prostrated  with  illness  about  March 
14th.  Her  symptoms  were  fever,  delirium,  diarrhoea  (the  motions  being 
pale  in  colour),  deafness,  dry  brown  tongue,  &c.  She  was  ill,  her  mother 
says,  **  about  three  weeks." 

Some  of  these  cases  were  never  seen  by  the  family  medical  attendant, 
and  the  others  only  occasionally.  He  was  consnltea  in  regard  to  them 
at  irregular  intervals  on  account  of  what  was  believed  to  be  their 
"  influenza  "  attacks ;  hence  he  had  little  chance  of  recognising  the  true 
nature  of  the  disease.     For  this  reason  none  of  the  cases  were  notified. 

In  all,  at  this  house  at  Gaywood,  eight  cases,  having  the  same 
symptoms,  namely,  fever  and  diarrhoea,  followed  one  another,  at  short 
intervals,  from  November  1891  to  March  1892.  At  one  of  my  visits  to 
the  X's  house  I  had  the  benefit  of  Dr.  Flo  Wright's  company,  and  at  my 
request  Mrs.  X  detailed  to  him,  as  she  had  previously  detailed  to  me, 
the  symptoms  of  each  individual  sufferer  in  this  scries  of  cases.  Dr. 
Plowright  arrived  at  the  same  conclusion  that  I  had  done,  viz.,  that  each 
of  the  eight  patients  had  suffered  from  an  attack  of  typhoid  fever. 

The  house  in  which  the  eight  cases  occurred  has  a  box  privy  at  the 
back.  The  box,  I  was  informed,  is  frequently  emptied  upon  the  garden, 
which  extends  from  the  house  to  the  river  bank,  a  distance  altogether  of 
50  yards,  with  a  gradual  slope  from  the  house  to  the  river.     The  privy 
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was  used  by  each  of  the  patients  in  the  early  part  of  their  iUness ;  but   ^^^  ^^o^  «• 
when  they  were  confined  to  bed  the  bowel   discharges  were  carried  On  an  Ontbreak 
down  the  garden  to  a  shallow  pit  or  trench  dug,  for  convenience,  at  the  ?J  Kmg>  L^nT 
side  of  the  garden  path ;  the  pit  or  trench  was  situated  a  distance  of  3»5  by  Dr.  ix)w. 
yards  from  the  Gay  wood  river's  brink. 

By  the  middle  of  February  1892  six,  or  perhaps  seven,  of  these 
typhoid  cases  had  occurred  ;  and,  as  their  illness  had  continued  off  and 
on  from  November,  there  must  have  been  a  considerable  accumulation  of 
typhoid  excrement  in  the  pit,  which  is  said  to  have  been  about  2  feet 
square  and  about  2  feet  in  depth  ;  and  as  the  box  privy  containing  the 
earlier  dejections  of  the  patients  had  been,  during  the  above  period, 
frequently  emptied  at  various  places  in  the  garden,  the  ground  surface 
there  must  aJso  have  retained  specifically  contaminated  excrement. 
How  these  dangerous  dejecta  may  have  been  suddenly  transferred  to  the 
river  will  now  appear. 

During  the  three  days,  February  7th,  8th,  and  9th,  there  occurred  a 
rainfall  of  0*96  inch,  0  80  inch  of  which  fell  on  February  8th.  This 
wet  weather  was  followed  by  a  few  fine  days  with  frosty  nights.  But 
on  February  14th  rain  and  snow  fell  heavily,  followed  on  succeeding 
days  by  more  snow  and  by  severe  frost,  whidi  "  broke  "  on  the  night  of 
February  20th.  In  all,  the  rainfall  (largely  consisting  of  snow),  from 
the  14th  to  the  21st  February  inclusive,  measured  no  less  than  1*24 
inches,  and  it  was  distributed,  day  by  day,  as  follows : — 


Inches. 

February 

14 

. 

. 

. 

0-34 

Bain  and  ^now. 

» 

15 

- 

- 

. 

006 

Rain,  snow,  and  sleet. 

tf 

16 

. 

. 

. 

0-10 

Snow. 

ft 

17 

- 

- 

- 

006 

Snow  (hard  frost). 

tf 

19 

- 

- 

- 

0-08 

ft             tr 

ft 

19 

. 

• 

- 

009 

tf             tf 

n 

20 

- 

- 

- 

0-23 

Rain  (thaw  set  in). 

ff 

SI 

in  8 

diiys  - 

- 

- 

0-33 

Rain. 

Total  fall 

1-24 

For  details  of  the  meteorology  for  the  first  five  months  of  the  present 
year,  I  am  indebted  to  the  Rev.  H.  Ffolkes,  of  Hillington  Rectory  (six 
miles  east  of  King's  Lynn),  who  has  been  so  good  as  to  supply  the 
tabular  statement  appended  to  this  report.* 

With  reference  to  the  thaw  which  set  in  on  February  20th,  it  has  to 
be  noted  that  nearly  all  of  the  1*24  inches  of  rainfall  above  referred  to 
would  be  running  off  the  land  into  the  river  during  the  next  few  days  ; 
for,  owing  to  the  previous  hard  frost,  the  ground  surface  must  needs  for 
a  while  have  remained  hard  and  impervious.  This  being  the  case,  a 
considerable  quantity  of  surface  water,  carryiug  with  it  the  various 
impurities  lodged  in  or  on  the  X's  garden,  must  have  passed  at  this  time 
directly  into  the  Gaywood  River,  and  so  to  the  Lynn  water  supply. 
Moreover,  the  rain  and  melting  snow,  in  passing  down  the  sloping  path 
of  the  X*s  garden,  would  enter  the  pit  or  trench  in  which  the  typhoid 
excrement  had  been  placed,  and  overflowing  again  therefrom,  would 
carry  with  it  the  specific  poison  to  the  river,  tht*  hard  and  trodden  path 
furnishing  an  easy  channel  down  which  the  polluted  water  could  quickly 
flow. 

♦  Not  here  reproduced. 
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App.A^o.8.         rpjj^  thaw,  bo  it  noted,  was  in  full  swing  on  February  21st,  and  the 
On^ Outbreak   outbreak  of  diarrhoea  in  King's  Lynn  burst  forth  on  February  27th  and 
in  mSf^s  LymH*^  succeeding  days ;  to  be  followed  later  on,  but  within  a  fortnight  of  20th 
by  Dr.  Low.         February,  by  multiple  occurrence  of  enteric  fever  among  the  diarrhoea 
patients  and  in  other  persons.     The  facts,  therefore,  are  altogether  con- 
sistent with  the  thaw  having  determined  the  occasion  of  general  specific 
fouling  of  the  Lynn  public  water  supply,  to  which  must  be  referred  both 
the  diarrhoea  outburst  and  the  typhoid  fever  prevalence  that  supervened 
on  this  diarrhoea.     But  having  regard  to  the  numerrnih  sources  whence 
foul  matters  could,  under  the  circumstances  of  the  thaw,  suddenly  and 
in  abundance  find  their  way  into  the  Gay  wood  River,  and  thence  to  the 
town  water  service,  it  is  not  possible  to  designate  any  single  such  source 
as  mainly  at  fault  in  the  present  instance. 

The  dangerous  condition  of  the  King's  Lynn  borough  water  supply 
has  been,  time  after  time,  pointed  out  by  the  Medical  OflScer  of  Health 
and  by  others.  The  Urban  Sanitary  Authority  has  more  than  once 
proposed  to  protect  the  water  by  piping  it  from  a  spring  or  springs,  but 
this  project  has  always  hitherto  been  defeated  by  a  section  of  the  rate- 
payers who,  ignorant  of  the  dangers  arising  from  the  pollution  of  potable 
water  by  filth,  regard  the  present  supply  as  all  that  can  be  desired.* 

The  Sanitary  Authority  have,  I  understand,  under  favourable  con- 
ttideration  a  scheme  for  obtaining  a  pure  water  supply  for  the  town. 

I  also  append  a  copy  of  analysis,  made  by  Dr.  Percy  F.  Frankland,  of 
two  samples  of  water,  one  from  the  intake  of  the  present  supply  and  the 
other  from  one  of  the  springs  proposed  to  be  us^  for  the  new  supply. 
The  samples  were  taken  for  analysis  in  fine  weather.  Later  on  a  thurd 
sample  was  taken  from  the  intake  24  hours  after  heavy  rain,  and 
sent  for  analysis  to  Dr.  Frankland,  whose  report  upon  it,  dated 
July  12th,  is  also  appended. 

It  may  be  necessary  to  add  a  word  in  reference  to  the  defects  in  the 
sewers.  These  defects  are  already  well  known  to  the  Sanitary  Authority, 
and  should  be  remedied  with  as  little  delay  as  possible.  Meanwhile 
free  ventilation  and  frequent  flushing  of  the  sewers  may  lessen  the 
dangers  which  now  exist.  In  some  parts  of  the  town  the  diarrhoeal 
dejections  of  fever  patients  were  poured  down  gullies  in  yards,  and 
there  can  be  no  doubt  that  drains  and  sewers  have  become  contaminated 

♦  Mr.  W.  Whitaker,  F.R.S.,  of  H.M.  Geological  Survey,  in  a  presidential  address 
to  the  Norwich  Geological  Society,  delivered  as  far  back  as  November  6,  1883,  and 
published  in  the  "  Geological  Magazine  "  of  January  1884,  drew  attention  to  the 
Lynn  water  supply  while  discussing  certain  points  in  connexion  with  drinking  water 
derived  from  chalk  spriDus  piped  to  certain  towns  in  Norfolk;  as  follows : — 

"  The  enterprise  of  Wisbech  is  thus  in  strong  contrast  to  the  apathy,  and  one  may 
say  the  stupidity,  of  the  larger  town,  in  which  I  have  the  misfortune  to  live,  its  Norfolk 
rival,  Lynn,  the  Corporation  of  which  treat  the  inhabitants  to  one  of  the  worst suppllet 
that  I  know  of.  These  guardians  of  the  public  health  allow  a  set  of  chalk  spnngs, 
some  pure,  but  others  contaminated,  to  mix  together  and  to  flow  along  an  open 
channel  of  six  miles  or  so,  as  the  crow  flies,  receiving  on  the  way  the  drainage  of  a 
fiur  tract  of  country,  and  at  the  last,  close  by  the  borooffh  boundary,  some  part  of  the 
sewage  of  the  village  of  Gaywood.  Notwithstanding  that  the  evil  of  this  course  has 
been  pointed  out  for  years,  and  constant  complaints  occur,  yet  oar  town  councillors, 
in  the  multitude  of  whom  there  is  not  wisdom,  have  not  yet  made  up  their  minds  to 
any  decided  action,  and  a  question  that  really  admits  of  no  debate  is  the  subject  of 
apparently  endless  discussion.  *  Worde,  not  deeds,'  should  be  the  town  motto,  at 
least  as  far  as  regards  the  water  supply." 

**  Since  the  above  paragraph  was  written  (he  town  council  of  Lynn  adopted  a 
scheme  for  the  supply  of  good  water,  but  I  fear  in  a  half-hearted  way  ;  at  all  events, 
their  scheme  has  been  rejected  at  a  meeting  of  the  ratepayers,  and  I  am  therefore 
compelled  to  transfer  the  charges  above  made  from  the  members  of  the  town  cooncil 
to  the  body  of  the  townsmen,  who  seem  not  to  be  educated  up  to  pure  water  pitch! 
When  they  have  had  a  serious  epidemic  perhaps  the j  may  acquire  more  stnsiblt 
views  on  this  matter." 
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with  the  fever  poison,  wliich,  uad'jr  certain  seasonal  conditions,  may    app.a.No.8. 
acquire  renewed  activity  for  evil. 


On  an  Outbreak 


Until  a  pute  supply  of  drinking  water  is  obtained,  I  strongly  advise  or  Typhoid  Ferer 
Bit  Mr.  Wilson's  recommendation  to  boil  the  water  should  be  strictly  by  D?!*l^wf°"* 


that 
followed 


ADDENDUM. 

King*9  Lynn  Water  Supply. 

University  College,  Dundee, 
piAK  Sia,  June  17, 1892. 

Herewith  I  enclose  the  results  of  analysis  of  the  two  samples 
of  water  sent  by  yon  and  contained  in  two  blue  and  two  white  bottles 
respectively. 

The  sample  from  the  stream  at  the  intake  of  the  present  supply, 
although  palatable,  was  turbid,  but  contained  for  surface  water  only  a 
comparatively  small  amount  of  organic  matter.  Both  the  ammonia  and 
albuminoid  ammonia,  however,  point  to  the  fact  that  some  of  this  organic 
matter  may  be  of  animal  origin,  and  from  your  description  of  the  sur- 
roundings of  the  stream  it  is  obvious  that  the  latter  must  be  subject  to 
contamination  with  animal  refuse,  more  especially  after  heavy  rains. 
Hie  drawlMusks  of  such  a  supply  are  sufficiently  apparent. 

The  sample  from  the  chalk  springs  was  clear,  palatable,  and  contained 
the  merest  trace  of  organic  matter.  It  was  entirely  free  from  ammonia 
and  albuminoid  ammonia,  whilst  the  mineral  nitrogen  which  it  exhibits 
in  the  form  of  nitrates  is  in  no  way  excessive  for  spring  water.  This  is  a 
first  class  water  for  drinking,  and  although  its  hardness  is  somewhat 
greater  than  that  of  the  other  sample,  it  is  not  excessive.  The  hardness 
is  just  about  the  same  as  that  of  the  supply  to  London  from  the  Thames 
and  Lee  and  considerably  less  hard  than  that  from  the  deep  wells  in  the 
chalk  as  supplied  bv  the  Kent  Company.  The  hardness  could  be  reduced 
to  nearly  one-fourin  of  its  present  amount  by  treatment  with  lime,  as  is 
done  by  some  water  companies. 

I  am,  &c, 
.  E.  J.  Silcock,  Esq.,  A.M.LC.B.,        (Signed)      Percy  F.  Frankland. 
Borough  Surveyor,  &c., 
f  ing*8  Lynn. 

BeaultB  of  Analysis  expressed  in  parts  per  100,000.    . 


1^ 

§1 


Description. 


<2 

I 
I* 


u 


P 


Hardness. 


King*»  Lynn  Water 
Supptp, 

Sample  from  stream 
at  intake  of  present 
supply  (bine  Dottles). 

Sample  from  springs 
in  chalk  (white 
bottl  s). 


24*80  '  *200 


29-20  I    051 


•019 


•294  I    518       11  j    0*4 


Albuminoid  ammonia  =:  *010 

•009  I      0       •SOO  '  '008  i  1^15  1  15*3 

Albuminoid  ammonia  =  0 


6-8 


6*3 


15*7 


20*6 


fiemarks. 


Turbid,  palatable,  no 
poisonous  metalf. 


Clear,  palatable,  one 
bottle  contained 
•18  part  lead,  the 
other  was  ftnee  trcm 
poisonous  metals. 


The  small  quantity  of  lead  found  in  one  of  the  hottles  of  spring  water  is 
perhaps  due  to  this  bottle  having  previously  contained  some  lead  palt ; 
it  cannot  have  been  originally  present  in  the  water,  as  the  other  bottle 
was  qnite  free. 


P.  F.  F. 


£     76910. 
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Aff  a. No. 8.  Kings  Lynn  Water  Supply, 

oM^hoW  Fever  University  Collage,  Dtmdee, 

in  King-B  Lynn ;    DbAK  Sik,  July  12,  1892. 

by  Dr.  LOW.  j  ENCLOSE  herewith  the  results  of  analysis  of  the  third  sample  of 

water  sent  by  you  from  King's  Lynn,  and  which  was  received  by  me  on 
the  5th  instant. 

This  sample,  although  palatable,  is  very  turbid,  and  contains  a  lar^ 
amount  of  organic  matter,  which,  from  the  high  proportion  of  albuminoid 
ammonia,  is  doubtless  to  a  considerable  extent  of  anmial  origin. 

The  organic  matter  and  albuminoid  ammonia  are  more  than  twice  as 
great  as  in  the  previous  sample  from  the  same  source,  thus  clearlv  showing^ 
how  the  stream  in  question  is  liable  to  excessive  pollution  durmg  heavy 
rain. 

With  regard  to  the  remark  in  your  letter  of  the  23rd  ultimo,  I  should 
point  out  that  the  nitrogen  as  nitrates  ('599  part  per  100,000)  in  the  sample 
rrom  the  chalk  springs  is  by  no  means  excessive  for  spring  water,  although 
of  course  it  would  be  lar^e  for  surface  water.  In  the  case  of  a  spring 
water  such  as  this  it  need  excite  no  suspicion  whatever. 

Faithf ally  yours, 
E.  J.  Silcock,  Esq.,  A.M.I.C.E.        (Signed)        Percy  F.  Fbankland. 

Besulte  of  Analysis  expressed  in  parts  per  100,000. 
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No.  0. 

Bbport  on  an  Outbreak  of  Typhus  Fever  in  the  Wio an  and  Ince-in-   App.  a.  No.  a. 
Makerfield  Urban  Sanitart  Districts  ;  by  Dr.  S.  Monckton  on  u  Outbmfc 

COPEMAN.  ?n^gSr«r 

It  having  eome  to  the  knowledge  of  the  Board,  through  the  Quarterly  JeJIJ^u?*''®''' 
Betum  of  the  Registrar- General,  that  at  Wigan  an  epidemic  of  typhus  Dr.  Copemui. 
fever  had  broken   out  which  had  been    the  cause    of   several   deaths 
during   the   last   quarter   of  1891,  an  inquiry    was    ordered   into    the 
circumstances  of  the  outbreak,  and  I  was  directed  to  make  it. 

Wigan  Urban  Sanitary  District  is  an  iron,  brass,  and  cotton  manu- 
facturing town  in  Lancashire  of  about  50,000  inhabitants,  in  an  impor- 
tant coal  district,  several  collieries  being  located  actually  in  the  town 
itself. 

On  arriving  at  Wigan  I  at  once  put  myself  in  communication  with  the 
officers  of  the  Sanitary  Authority,  and  soon  learned  that  up  to  the  dato 
of  my  visit  above  70  cases  of  typhus  had  occurred  in  the  town  and 
neighbourhood,  and  that  10  of  them  had  proved  fatal.  Also  I  learned 
that  the  outbreak  of  fever  had  been  almost  entirely  confined  to  a  portion 
of  the  town  called  Scholes,  situated  in  the  St.  Patrick's  Ward.  Accord- 
ingly I  visited  this  neighbourhood,  with  the  object  of  making  a 
thorough  inquiry  into  the  sanitary  conditions  of  the  affected  area. 
And  here  I  found  that  the  knowledge  of  the  Inspector  of  Nuisances 
(Mr.  Sumner)  was  of  great  value  to  me,  this  officer  being  fully 
acquainted  with  the  local  circumstances  of  the  various  districts  under 
his  charge. 

In  St.  Patrick's  Ward,  which  is  not  inaptly  named  seeing  that  the 
greater  number  of  the  inhabitants  are  of  Irish  extraction,  are  to  be  found 
the  worst  slums  in  Wigan  ;  this  portion  of  the  town  containing  a 
number  of  courts,  the  houses  in  which,  as  will  be  seen  from  the  accom- 
panying plan,  are  in  many  instances  built  *' back-to-back."  Houses  of 
this  class  each  contain  for  the  most  part  three  small  rooms ;  a  single 
room  on  the  ground  floor,  opening  directly  to  the  court  or  street,  used 
as  kitchen,  living,  and  sleeping  room,  and  other  two  sleeping  rooms,  on 
the  floor  above,  communicating  with  one  another.  Owing  to  the  method 
of  their  construction  (back-to-back),  the  only  means  of  securing  ventila- 
tion for  many  houses  is  by  means  of  a  window  (generally  securely 
fastened  up)  in  each  room,  and  by  the  street  door  oi  the  lower  room. 
At  the  same  time  the  floor  and  cubic  space  of  the  living  room  are 
considerably  encroached  upon  by  a  large  bed,  often  of  the  four-poster  type, 
which  accommodates  several  members  of  the  family  at  night.  Furniture 
of  other  kinds,  however,  for  the  most  part  there  is  none,  beyond,  perhaps, 
a  small  table  and  a  broken  chair.  Not  infrequently  there  is  an 
additional  room  below  the  level  of  the  street,  at  one  time  used  for  a 
weaver's  loom, which  being  no  longer  put  to  this  purpose,  is  time  after 
time  made  a  convenient  receptacle  for  the  disposal  of  cinders  and  other 
household  refuse,  such  as  potato  peelings,  cast  into  it  through  the 
aperture  which  was  once  a  window.  The  fact  that  many  famiUes  in 
Wigan  are  living  over  heaps  of  decomposing  material  of  this  descrip- 
tion, containing,  as  it  does,  a  large  percentage  of  organic  matter, 
may  be  of  importance  as  increasing  their  susceptibility  to  disease. 

The  number  of  persons  inhabiting  such  a  house  as  I  have  described 
not  infrequently  amounted  to  eight,  ten,  or  even  more  individuals  of 
both  sexes,  often  including  one  or  more  adult  male  lodgers,  who,  I 
was  informed,  not  infrequently,  though  in  receipt  of  good  wages,  live 
on  for  years  with  the  same  family.  Owing  to  the  number  of  persons 
living  in  each  house,   the  sexes  are  mingled  in  the  most  promiscuous 
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On  an  Oatbreak 
of  ^rphns  Fever 
in  Wigan  and 
Ince-in-Maker- 
field ;  by 
Dr.  Copeman. 


manner.  The  houses,  both  inside  and  out,  are  conspicuous  for  filth 
and  squalor,  and  it  appears  that  some  of  these  places  are  made  use  of 
as  brothels  by  the  very  lowest  class  of  persons,  a  state  of  things  which 
is  only  partially  prevented  by  frequent  nocturnal  visits  by  the  poUce. 
The  bedding,  so  called,  often  swarms  with  vermin,  so  that  in  several 
instances  in  which  during  the  outbreak  under  investigation  it  has  been 
removed  for  purposes  of  disinfection,  it  was  found  to  be  in  so  filthy  and 
dilapidated  a  condition  as  to  necessitate  its  immediate  and  entire 
destruction. 

A  few  houses  in  the  neighbourhood  to  which  I  particularly  refer 
were,  I  found,  uninhabited,  probably  owinjj  to  the  fact  that  in  several 
instances  the  windows  and  floors  had  practically  disappeared.  In  one  or 
two  instances  I  found  the  remains  of  the  floor  strewn  with  hunum 
excrement. 

The  sanitary  committee  have  made  some  attempts  to  improve  the  state 
of  things  prevailing  in  this  part  of  the  town,  but  their   eflTorts  have  in 
great  measure  been   rendered  futile  by  the  incorrigible    habits  of  the 
people.     Thus,  owners  have  been  required  to  supply  doors   fitted  with 
locks  to  the  privies,  a  block  of  which  separated  from  the  houses,  as  seen 
on  the  plan,  are  provided  for  the  use  of  the  inhabitants  of  each   court  or 
alley,  the  occupier  of  a  house  being  supposed  to  be  held  responsible  for 
the  due  cleanliness  of  the  particular  closet  of   which    he  has  the  key. 
These  closets  are  provided  Avith  metal  pails  beneath  the  seat,  which  are 
periodically  emptied  by  the  town   scavengers.     As  a   matter  of  fact, 
however,  I  found  in  certain  instances  that  the  door  had  been  broken 
down  and  sometimes  altogether  removed,  having  probably,  as  I  waa 
informed,  been  chopped  up  for  firewood.     In   other  cases,  the  paik 
had  disappeared,  having  been  found  useful  as  wash-tubs,  while  the  con- 
dition of  the  actual  closet  was  often  foul  in  the  extreme  ;  the  whole 
space,  not  only  beneath,  but  also  in  front  of,  and  above  the  seat,  being 
fouled  with  a  mass  of  excreta,  the  more  fluid  portion  of  which  formed 
pools  on  the  floor,  or  even  in  the  yard  outside.     Usually  speaking, 
provision  for  the  disposal  of  ashe^  and  other  household  refuse  has  been 
made  by  placing  tubs  in  a  covered  space  between  the  backs  of  two 
adjoining  lines  of  privies,  but  the  usual  result,  as  I  found  it,  is  that  the 
one  or  two  tubs  nearest  at  hand  having  become  filled  to  overflowing, 
refuse  is  afterwards  simply  shot  into  the  entrance  to  the  space  containing 
the  tubs  or  on  the  ground  outside,  the  tubs  at  the  further  end  of  the 
space  remaining  empty. 

Some  of  the  yards  are  altogether  unpaved,  though  in  certain  casef 
this  defect  has  been  partially  amended  quite  recently  in  consequence  of 
the  action  of  the  sanitary  authority.  Where  this  has  not  been  done,  tht 
surface  is  often  extremely  uneven,  the  hollows  becoming  the  site  of 
stagnant  pools  of  slop  water.  Such  unevenness  was,  in  many  instances 
at  any  rate,  due,  as  I  proved  by  the  use  of  a  spade,  to  the  presence  of 
masses  of  house  refuse  which  extended  in  some  cases  to  the  depth  of  • 
foot  or  more  from  the  surface. 

Of  late,  a  number  of  houses  in  these  courts  have  been  condemned  as 
unfit  for  human  habitation  ;  but  for  the  most  part  they  have  not  been 
pulled  down  as  yet,  there  appearing  to  be  some  difficulty  in  the  provision 
of  suitable  accommodation  for  the  inhabitants  elsewhere. 

It  wiU,  I  think,  be  obvious  from  what  has  been  said,  that  the 
particular  portion  of  the  town  to  which  my  visit  of  inspection  w»8 
especially  directed,  provided  every  facility  for  the  spread  of  infectious 
disease^  when  once  it  was  introduced  among  the  people  linng  there ; 
indeed,  it  is  a  matter  rather  of  wonder  that  they  should  ever  be  long 
free  from  illness  of  the  zymotic  type. 
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I  next  directed  my  attention  to  the  eircuoistances  of  the  outbreak  

itself,  and  as  a  first  step  obtained  from  the  Medical  Officer  of  Health  On  an  Outbreak 
(Dr.  Barnish)  a  list  of  all  the  typhus  cases  that  had  occurred  up  to  the  ■n^f^^r'^ 
time  of  my  arrival  on  the  spot,  together  with  particulars  as  to  their  sex,  lacein-Maker- 
age,  date  of  attack,  and  address.     From  this  I  found  that  so  far  there  1^..  dopeman. 
had  been  appai*ently  78  cases  of  the  disease  in  48  families,*  with  10 
deaths,  and  further,  as  I  have  already  stated,  that  the  majority  of  the 
eases  occurred  in  a  part  of  the  town  in  St.  Patrick's  Ward,  known  as 
Scholed. 

Month  by  month  from  the  commencement  of  the  typhus,  the  family 
invasions,  the  attacks,  and  the  deaths  in  Wigan  were  as  follows : — 


Families 

Persons 

Deaths 

Month. 

iuvaded  by 

newly 

from 

Typhus. 

attacked. 

Typhus. 

1891.— August 

. 

1 

1 

__ 

September 

- 

5 

13 

1 

October 

-            -            - 

10 

19 

2 

November 

- 

16 

22 

4 

December 

- 

9 

15 

3 

1892. — Jauuary 

- 

4 

7 

— 

February 

-            -            - 

1 

1 

— 

March  - 

-            -            .            - 

2 

3 

— 

April    - 

-            -            -            - 

1 

— 

— 

And  the  ages  at  attack  and  at  death  were : — 


Age  Period.  No.  of  Attacks. 


0-10 

10-20 

20-30 

30  + 

The  lirst  official  intimation  of  this  outbreak  of  fever  was  received  on 
September  24,  1891,  while  no  less  than  nine  cases  found  to  be  typhus 
were  removed  to  the  sanatorium  during  the  next  two  days  from  a  house 
in  John  Street,  and  from  one  in  Vauxhall  Road.  As  all  these  persons 
had  a  short  time  previously  been  living  together  at  27,  John  Street,  it 
was  obvious  that  they  must  have  become  infected  from  a  common  source. 
On  due  inquiry  being  instituted  by  the  Sanitary  Authority's  officers  it 
appeared  that  a  boy  aged  16  (Edward  Woosey)  had  been  seriously  ill  in 
a  back-to-back  house  at  27,  John  Street  a  week  or  two  previously  ;  and 
on  looking  through  the  notiiication  records  it  was  found  that  this  case 
had  been  certified  as  one  of  pneumoniaf  on  September  2nd,  on  which 
day  he  was  received  into  the  sanatorium.  He  had  been  first  seen  by  a 
medical  man  on  August  28th,  at  which  time  he  was  said  to  have  been  ill 
for  rather  more  than  a  week ;  and  from  this  date  until  September  2nd 

*  In  several  instances  an  invaded  house  contained  more  than  one  invaded  family, 
t  At  Wigan  pneumonia  has  been  regarded  as  a  notifiable  disease. 
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App.  a.  No.  9.   he  ^113  treated  at  home.     Later  on  it  became  obvious  that  his  primary 
disease  had  been  in  reality  typhus. 

Thereafter  every  single  household  invasion,  with  one  exception,*  was 
traceable  directly  or  indirectly  to  the  Woosey  family,  as  is  illustrated 
chronologically  in  the  following  table  of  the  descent  of  the  infection, 
household  by  household,  and  as  will  be  found  set  out  in  detail  in  the 
addendum,  where  are  given  abstracts  of  the  records  of  the  health  office 
and  an  additional  chart  showing  the  inter-relation  of  the  several  cases. 

Fortunately  for  the  town  compulsory  notification  of  infectious  disease 
had  been  in  operation  since  1888,  and  in  consequence  the  officials  of  the 
sanitcury  authority  received  information  of  each  case  of  the  fever  almost 
as  soon  as  it  occurred.  Affected  houses  were  at  once  visite4,  and 
patients  removed  to  the  sanatorium,  where  they  could  be  effectually 
isolated.  This  building,  which  has  recently  been  erected  and  which  is 
situate  about  l\  miles  outside  the  town,  consists  of  an  administrative 
block  and  two  completely  separate  pavilions,  each  containing  several 
separate  wards.  These  three  blocks  stand  in  about  three  acres  of  ground, 
at  one  corner  of  which  is  a  smaller  block  containing  laundry,  mortuary, 
and  other  outbuildings.  During  the  recent  epidemic,  when  it  appeared 
that  the  accommodation  was  likely  to  be  tested  somewhat  severely,  an  iron 
pavilion,  containing  two  wards,  with  nurse's  room  and  kitchen,  was  also 
erected,  so  that  it  is  now  possible,  if  necessary,  to  deal  with  several 
different  diseases,  cases  of  each  of  which  would  be  completely  isolated 
from  the  others.  It  should  here  be  mentioned  that  there  had  been  a 
considerable  amount  of  local  opposition  to  the  cost  of  erection  and 
maintenance  of  this  sanatorium,  and  party  feeling  ran  so  high  just 
previous  to  my  visit  that  the  chairman  of  the  sanitary  committee  (Mr. 
Phillips),  a  warm  advocate  for  possession  by  the  town  of  adequate 
accommodation  for  the  isolation  of  infectious  diseases,  had  been  burnt  in 
effigy  in  the  market  place.  I  learnt,  moreover,  that  the  building  has 
been  commonly  known  as  "  Phillips'  Folly."  On  paying  a  visit  to  the 
sanatorium,  I  found  that  it  was  in  charge  of  a  man  and  his  wife^ 
seemingly  excellent  nurses  and  kind  and  attentive  to  the  patients  under 
them  ;  they  have  a  staff  of  nurses  varying  in  number  with  the  needs  of 
the  place.  Both  buildings  and  grounds  appeared  to  be  in  good  order ; 
the  wards  are  kept  warm  yet  sufficiently  ventilated.  I  may  add  that  the 
plans  for  the  hospital  were  submitted  to  the  Board  previous  to  its  erection, 
and  that  the  sanitary  and  other  arrangements  appeared  to  me  to  leave 
little  to  be  desired. 

Before  leaving  Wigan  I  was  requested  to  meet  the  sanitary  committee 
of  the  Town  Council,  in  order  to  lay  before  them  the  results  of  my 
investigation  into  the  circumstances  of  the  epidemic,  and  to  make  any 
suggestions  as  to  the  precautions  necessary  to  be  observed  in  the  future. 
To  this  request  I  acceded  ;  and  the  more  readily  on  account  of  my  desire 
to  bear  testimony  to  the  value  of  the  sanatorium,  but  for  the  possession 
of  which  I  felt  very  strongly  that  the  town  would  have  suffered  from 
the  effects  of  the  epidemic  much  more  severely  than  under  existing 
circumstances  had  been  the  case. 

*  The  txception  referred  to  is  the  I^nnon  family,  residing  at  49,  Clayton  Street. 
From  this  house  two  children,  Bridget  Lennon  aged  9,  and  Ann  I/ennon  aged  4,  were 
removed  to  the  sanatorium  on  December  4th  and  January  2nd  respectivelj.  I  was 
informed  Uiat  they  had  only  recently  come  with  their  parents  from  Cardiff,  and  that 
aa  far  as  was  known  they  had  not  oome  in  oontaet  with  any  previoua  ease  of  the 
disea8«in  Wigan. 
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I  accordingly  met  the   committee  at  a  late  stage  of  my  inquiry,  on     App.  a.  No.  ». 
March  17th,  and  after  congratulating  them  ou  the  manner  in  which  the  On  an  Outbreak 
outbreak  had  been  restrained  within  comparatively  narrow  limits,  I  called  fl'^fJ^^^ST' 
their  attention  to  the  existence  in  the  town,  in  a  very  marked  degree,  of  Jnce-in-Maker- 
certain  factors  which  tend  to  predispose  to  the  invasion  by  disease  like  Dn^Cfepeman. 
typhus.     I  referred  particularly  to  the  great  amount  of  overcrowding 
which  prevailed  in  that  part  of  the  town  called  Scholes,  and  also  to  the  fact 
that  since  a  large  number  of  houses  in  this  area  are  built  back- to -back, 
it  has  been  impossible  to  secure  anything  like  efficient  ventilation  of 
them.     In  addition,  I  pointed  out  that  dirt  and  destitution  appeared  in 
this  distnct  to  be  all  but  universal.     Referring  also  to  the  fact  that  in  the 
first  house  attacked  no  less  than  1 1  cases  had  occuiTed,  I  stated  that  in 
my  opinion  the  reason  that  the  outbreak  did  not  afterwards  spread  in 
anything  like  a  similai*  rate  was  twofold.     Firstly,  that  efficient  provision 
had  been  made  beforehand  for  isolation  of  cases  of  infectious  disease, 
and  secondly,  that  such  provision  was  promptly  made  use   of  by  the 
removal  to  the  sanatorium  of  every  case  as  soon  as  it  was  notified.    I 
further  called  attention  to  the  fact  that,  although  the  disease  had,  at 
that  time,  apparently  been  stamped  out,  vigilance  was  not  to  be  relaxed, 
as  it  was  possible  that  the  disease  might  yet  break  out  afresh,  particularly 
in  the  autumn,  at  which  time  it  is  specially  liable  to  occur. 

There  remains  to  be  noticed  the  question  of  the  source  of  infection 
of  the  first  case  in  the  Wigan  Urban  Sanitary  District,  the  nature  and 
source  of  other  continued  fever  occurring  about  the  same  time  in  other 
parts  of  the  Registration  District^  and  certain  clinical  considerations 
arising  in  connexion  with  the  typhus  prevalence  witnessed. 

Source  op  the  Wigan  Typhus. 

Inquiry  as  to  the  movements  of  the  boy  Edward  Woosey  prior  to  the 
date  of  his  attack  elicited  the  information  that  he  had  never  done  any 
work  since  leaving  school.  I  learnt  also  that  he  was  in  the  habit  of 
spending  a  good  deal  of  his  time  at  the  canal  wharf  at  Ince,  which  is  a 
short  distance  only  from  the  part  of  Wigan  in  which  John  Street  is 
situated.  The  possibility,  therefore,  arose  of  his  having  come  in 
contact  with  a  previous  case  of  typhus  on  one  of  the  canal  boats,  or 
even  of  his  having  taken  a  trip  on  one  of  them  to  Liverpool,  where  this 
disease  is  known  to  be  more  or  less  endemic.  As  it  appeared  at  this 
time  quite  unlikely  that  he  could  have  contracted  the  disease  in  Wigan 
itself  where  no  previous  case  had  been  known  to  have  occurred  for  more 
than  20  years,  I  thought  it  advisable  to  follow  up  the  suggestion  thus 
afforded,  and  with  this  object  in  view  I  paid  a  visit  to  Liverpool. 

Arrived  there,  I  met^  by  appointment,  the  Medical  Officer  of  Health, 
Dr.  Stopford  Taylor,  who  afforded  me  all  the  information  in  hb  power. 
On  referring  to  the  monthly  records  of  zymotic  disease  in  Liverpool,  we 
found  that  the  number  of  cases  of  typhus  notified  during  the  year  1891, 
up  to  the  time  of  its  first  appearance  at  Wigan,  was  as  follows : — 

Cases  of  Typhus  Not^ed  in  Liverpool, 

1891.— January    -     6.         1891.— June  -    6. 

„         February  •  17.  „        July  -  18. 

„         March       -  21.  „        August  .  34. 

„         April        -  11.  „        September        -  22. 

„         May         -    8. 
The  largest  number  in  any  one  month  had,  as  is  thus  seen,  appeared 
in  August,  particularly  in  the  first  fortnight  of  that  month,  just  prior  to 
the  occurrence  of  the  first  case  of  the  series  in  Wigan. 
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knr.A*^o.^.        Di'.  Taylor  also  supplied  me   with  a  map  of  the   city,  on  which  was 

On  tin  Outbreak    shown  the  locality  where  each  case  of  typhus  had   occurred  during  the 

iSll^anf'^^  period  of  Juno  1st,  August  31st,  1891.     Of  the  whole  number  notified 

inoe-in-Mftker-     during  that  time  no  less  than  18  had  broken  out  in  a  court  off  Warwick 

K-l^CVipwpwi.      Street,  in  Toxtelh  Park,  Liverpool.     On  making  inquiry  as  to  wiiether 

this  disease  had  appeared  on  any  of  the  canal  boats  I  learnt  that  such 

had  not  been   the  case.     Typhus  had,  however,  we  found  from  the 

records,  appeared  in  a  house  close  to  the  canal  terminus,  Iho  patient  in 

thit*  instance  being  the  daughter  <if  one  of  the  sanitary  inspectors,  whose 

diity  was  to  remove  cases  of  disease  from  infected  houses.     Notification 

of  this  girl's  attack  was  received  on  July  28th    1891,  when  she  was 

immediately  removed  to  the  isolation  hospital.      Further,  Dr.  Taylor 

ttdyised  me  to  make  inquiries  at  Bootle  and  Ormskirk  as  to  whether 

th^re  had  been  any  recent  cases  of  typhus  at  either  of  these  places, 

through  both  of  which  the  canal  runs  between  Liverpool  and  Wigan. 

tie  also  informed  me  thai  there  had  been  a  death  from  this  disease  at 

feootle  during  the  third  quarter  of  1891,  and  that  therefore  there  might 

possibly  have  been  several  non-fatal  cases  also. 

I  paid  a  visit,  therefore,  to  Bootle,  where  I  c-dled  on  the  Medical 
Officer  of  Health,  Dr.  Sprakeling,  but,  unfortunately,  failed  to  see  him. 
He,  however,  was  good  enough  to  write  to  me  later  on,  when  he  stated 
that  Dr.  Taylor  had  been  mistaken  as  to  a  death  having  occurred  there 
from  typhus,  as  there  had  been  no  case  of  the  disease  in  his  district  for 
soree  considerable  time  past.  Having  to  return  at  once  to  Wigan,  I 
did  not  visit  Ormskirk  on  this  occasion  ;  nor,  indeed,  did  I  do  so  at  all, 
such  a  course  subsequently  appearing  to  be  unnecessary. 

For  on  reaching  Wigan  once  more,  I  learnt  from  the  Inspector  of 
Nuisances  that  the  police  had  afforded  some  information  which  threw 
valuable  light  on  the  manner  in  which  young  Woosey  had  probably 
contracted  infection.  It  appeared,  from  their  evidence,  that  about  the 
middle  of  August  a  navvy,  whose  name  was  unknown,  had  come  from 
Liverpool  to  work  on  the  railway  at  Wigan,  and  that  he  had  lodged  at 
27,  John  Street,  with  the  Wooseys.  It  was  stated  also  that  he  was  not 
well  when  he  arrived,  and  that  he  became  progressively  worse  during 
the  next  week,  when,  although  very  ill,  he  left  with  the  intention  of 
returning  to  Livei-pool  if  possible.  During  l.is  st4iy  in  John  Street  he 
slept  with  young  Woosey,  who  was  also  in  his  company  to  a  greater 
extent  than  other  members  of  the  family.  Up  to  the  time  of  writing, 
I  have  unfortunately  failed  in  the  attempt  to  trace  the  further  movements 
or  learn  more  as  to  the  history  of  this  man,  who  was  in  all  probability  the 
piimary  cause  of  the  outbreak  of  typhus  in  Wigan. 

Other  Fkver  in  thr  Registration  District  of  Wigan. 

At  an  early  period  of  my  inquiry  I  heard  that  there  had  been  one  or 
more  cases  of  typhus  at  Ince-in-Makerfield,  an  adjoining  township  and 
practically  a  suburb  of  Wigan.  By  certain  persons  it  was  thought 
possible  that  typhus  infection  might  have  been  introduced  to  Wigan 
from  this  quarter,  but  further  inquiry  suffice<l  to  show  that  although  in 
one  sense  this  was  true,  yet  in  the  first  instance  infection  had  apparently 
spread  from  Wigan  to  Ince  and  not  vice  versa.  The  facts,  as  I  obtained 
them  with  the  help  of  Mr.  Hall,  the  Medical  Officer  of  Health  for  the 
Ince  Urban  Sanitary  District,  and  other  persons,  were  as  follows : — ^A 
woman  named  Bridget  Taylor,  aged  61,  had  been  living  with  her  two 
daughters,  Kate  aged  20,  and  Alice  aged  18,  at  9,  Victoria  Street,  Incfe. 
Somewhere  about  the  20th  January  1892,  the  mother  was  taken  ill  of 
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what  was  called  "  fever"  and  afterwards  died  on  1st  February,  but  it  App.  a. No.  ft. 
was  not  possible  to  iind  out  the  nature  of  the  disease  which  had  brought  On  an  Outbreak 
about  the  fatal  termination.  On  January  27th  or  28th  the  two  daughters  fl  ^,^^\nd^^ 
were  also  found  to  be  ill  and  removed  to  the  local  isolation  hospital,  ince-iu-Maker- 
where  typhoid  fever  was  diagnosed  ;  but  apparently  their  temperatures  ^l^ci^man  • 
were  not  taken  regularly,  and  I  was  therefore  unable  to  gain  confirmation 
of  such  diagnosis  from  temperature  charts.  Very  shortly  after  these 
two  girls  were  taken  ill,  John  Taylor,  aged  21,  a  cousin  of  theirs,  who 
had  been  lodging  with  them,  went  away  to  Wigan  and  took  up  his  abode 
at  55,  Leader  Street.  On  February  oth  he  was  found  to  be  suffering 
from  typhus,  of  which  there  had  been  no  previous  cases  in  Leader  Street, 
and  was  removed  to  the  sanatorium,  It  is,  therefore,  perhaps  a  fair 
inference  that  the  disease,  which  had  previously  attacked  his  cousins 
and  aunt,  was  also  in  reality  typhus.  Later  on,  it  trannpired  that  there 
had  been  another  woman  in  the  house  occupied  by  these  people  at  Ince 
for  a  week  or  so  prior  to  the  date  of  their  attack.  This  woman,  by 
name  MarseUa  Lawless,  had  been  lodging  previously  at  28,  John  Street, 
Wigan,  but  about  Christmas  she  went  over  to  Ince  with  the  intention 
of  living  for  a  time  with  a  son  of  hers,  but  he,  for  some  reason  or  other, 
refused  to  take  her  in.  She  therefore  took  up  her  abode  with  the 
Taylors,  and  five  days  after  doing  so  was  taken  very  ill,  when  she  was 
attended  by  a  Dr.  Parker  for  **  bronchitis."  Although  there  had  not  ap- 
parently been  a  case  of  typhus  at  28,  John  Street,  the  disease  had  existed 
in  many  other  houses  in  that  street  for  some  time  before  she  left,  and 
consequently  it  is  by  no  means  improbable  that  she,  too,  suffered  from  an 
attack  of  what  was  in  reality  that  disease,  as  it  is  very  difficult  on  any 
other  hypothesis  than  by  infection  through  this  woman  to  explain  the 
subsequent  illness  of  the  Taylors,  more  especially  the  undoubted  attack 
of  typhus  in  their  cousin. 

Another  reputed  Ince  case  occurred  in  the  person  of  Elizabeth 
Halliwell,  who  was  removed  from  the  Wigan  Union  Workhouse  to  the 
sanatorium  in  consequence  of  an  attack  of  typhus  on  March  4th,  1892. 
She  had,  at  date  of  attack,  been  for  several  months  an  inmate  of  the 
workhouse.  At  Christmas  last  she  had  indeed  discharged  herself  for  a 
couple  of  days,  and  had  visited  Ince  in  the  interval,  but  having  regard 
to  the  customary  incubation  period  of  the  disease,  the  possibility  of 
her  having  contracted  infection  during  the  brief  period  for  which  she 
left  the  house  may  certainly  be  dismissed.  I  therefore  carefully  searched 
the  visitors'  book,  and  also  the  admission  book,  to  see  whether  she 
could  have  come  in  contact  at  the  workhouse  with  some  person  from  any 
of  the  affected  neighbourhoods  between  the  date  at  which  she  last 
entered  the  house  and  that  at  which  she  was  found  to  be  suffering  from 
typhus.  I  also  questioned  the  officials  as  to  what  work  she  had  been 
doing ;  in  reply  to  which  I  was  informed  that  she  washed  the  clothes  and 
sheets  of  patients  in  the  workhouse  infirmary.  After  much  futile 
inquiry  I  found  that  among  other  patients  for  whom  she  had  washed 
was  a  man  named  John  Doherty,  who  was  admitted  to  the  infirmary  on 
January  30tb,  1892,  said  to  be  suffering  from  pneumonia,  and  who  died 
on  the  following  day.  It  appeared  that  he  had  been  ailing  for  four  days, 
and  further,  that  he  had  come  from  a  house  in  Caldwell's  Fold  (No.  1), 
in  which  he  had  been  lodging  for  some  time.  Cases  of  typhus  had  been 
removed  from  this  house  on  December  3rd,  and  December  6th  previously, 
while  from  the  same  house,  also,  two  children  aged  ten  years  and  seven 
jears  respectively  had  been  taken  to  the  sanatorium,  the  disease  notified  in 
these  cases  being  *'  continued  fever."  Dr.  Barnish,  however,  informed  me 
that  there  could  be  little  doubt  that  these  were  really  cases  of  typhus  also. 
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subsequent  to  HalliweU's  removal  to 
of    the   disease   has   broken  out   in 


the 
the 


It  may  here  be  stated  that 
sanatorium^  no  further  cas 
workhouse. 

While  at  Ince  for  the  purpose  of  investigating  the  nature  of  the 
"fever"  from  which  the  two  gu*ls  named  Taylor  had  sufEered,  as 
already  described,  I  thought  it  desirable  to  pay  a  visit  of  inspection 
to  the  local  isolation  hospital  in  which,  as  I  was  informed,  they  had 
been  treated. 

The  hospital  is  situated  in  the  midst  of  a  large  space  of  waste  land 
known  as  Ambers  wood  Common,  about  a  mile  from  Ince.  Isolation  is 
thus  effectually  obtained,  but  the  situation  has  its  disadvantages,  since 
in  bad  weather  the  place  is  exceedingly  difficult  of  approach  owing  to  the 
practical  absence  of  roads  to  it.  At  the  time  of  my  visit  snow  was  on 
the  ground,  and,  as  a  start  was  made  from  Ince,  I  heard  strict  injunctions 
given  to  the  driver  to  keep  in  the  direction  of  the  track,  lest  our  vehicle 
should  be  overturned.  Arrived  at  the  hospital,  I  found  it  in  c!iarge  of 
an  elderly  woman  and  her  daughter.  The  former  was  apparently  deaf 
and  also  confined  to  her  chair  with  rheumatism,  while  the  latter  attended 
to  the  household  duties.  Neither  of  them,  as  far  as  I  could  learn,  had 
had  any  experience  of  nursing  previous  to  their  appointment.  There 
were  no  patients  under  treatment  at  the  time  of  my  visit. 

The  hospital  was  built,  as  I  was  informed  by  the  clerk  to  the  local 
board,  about  10  years  ago.  About  three  years  previously.  Dr.  Parsons, 
in  a  report  on  the  general  sanitary  condition  of  Ince-in  Maker&eld 
(1879),  had  made,  among  others,  the  following  recommendation: — 
"  Some  provision  should  be  made  for  the  isolation  of  infectious  diya^yi^ 
"  This  should  not  be  delayed  until  another  epidemic  has  actually 
'<  broken  out,  as  the  chief  use  of  such  accommodation  is  to  isolate  the 
''  first  cases  of  disease,  and  thus  prevent  it  from  gaining  a  footing  in 
"  the  district."  In  consequence  of  this  recommendation  it  was,  after 
some  time,  determined  to  build  an  isolation  hospital  on  the  site  I  have 
described,  so  as  nominally  to  provide  for  the  nf^eds  of  the  district  in 
this  respect;  but  since  it  was  also  decided,  as  the  clerk  informed  me, 
to  cut  down  the  cost  to  the  lowest  possible  limit,  the  result  can  hardly 
be  described  as  satisfactory. 

The  greater  part  of  the  hospital  building  consists  of  two  wards,  built 
*^  back-to-back,''  which  communicate  at  one  end  with  what  may  be 
called  the  administrative  portion  of  the  block.  Built  on  to  the  opposite 
extremities  of  the  wards  are  two  closets  with  pent-house  roofs.  To  each 
of  these  light  is  admitted  by  a  small  aperture  about  5  inches  square  in 
the  roof  Cross  ventilation  of  the  closets  is  said  to  be  provided  for  by 
the  insertion  of  perforated  bricks  on  oppocite  sides  near  the  roof.  The  ' 
wards  are  whitewashed  internally ;  the  windows  and  fireplaces  are  small 
and  ventilation  is  imperfect.  There  was  also  at  tho  time  of  my  vi^it  a 
considerable  accumulation  of  dust  and  filth  on  the  top  of  a  wooden 
lobby  by  which  the  ward  is  entered  from  the  other  rooms.  The  kitchen 
is  used  as  a  living  room  by  the  caretaker  and  her  daughter,  while  what 
is  called  the  "  waiting-room  "  is  utilised  as  an  extra  be(&oom. 

A  few  yards  from  the  hospital  is  a  small  brick  building,  half  of  which 
is  used  as  a  wash-house,  while  the  other  half  is  termed  the  mortuary. 
This  latter  I  was  unable  to  inspect  as  the  key  had  apparently  been 
lost. 

It  remains  to  be  noted  that  while  at  Wigan  I  made  inquiries,  in 
accordance  with  instructions,  as  to  the  occurrence  of  *^  fever'*  in  other 
sub-divisions  of  the  Wigan  Registration  District,  visiting  some  of  tiiem 
in  person.    Although  in  one  or  two  sanitary  districts  cases  of  80*called 
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'*  oontinuecl  fever  "  hwl  been  notified,  in  no  instance,  other  than  those  to  App,  a.  No.  ». 
whicfi  I  have  alreadj  drawn  attention,  could  I  obtain  evidence  that  any  On  an  Outbreak 
of  the  patients  in  question  had  suffered  from  unsuspected  typhus  fever.    ^'^f&^^^^^ 

Inoe-in-Maker- 
field ;  by 

Clinical  Considerations.  Dr.Copeman. 

Owing  to  the  fact  that  there  is  no  resident  Medical  Officer  at  the 
Wigan  Sanatorium,  the  records  of  the  progress  of  .cases  treated  there  are 
naturally  somewhat  imperfect,  except  as  regards  the  temperature,  which 
is  taken  r^ularly  every  morning  and  evening.  Record  of  the  state  uf 
the  bowttls,  pulse,  and  respiration  was  also  made,  but  with  less  regu- 
larity. In  the  present  case  the  temperature  charts,  some  of  which  will 
be  found  appended  to  this  report,  are  particularly  valuable  as  giving 
confirmation  of  the  diagnosis  which  had  been  arrived  at  as  to  the  nature 
of  the  epidemic  at  present  under  consideration.  And  inasmuch  as  some 
of  tlie  nurses  themselves  were  attacked  by  the  malady,  the  oppoitunity 
was  afforded  for  studying  the  disease  in  this  sense  from  its  first  onset. 

Certain  points  of  interest  connected  either  with  the  range  of  the 
temperature  or  with  other  symptoms  presented  by  the  patients,  may 
perhaps  here  be  considered  somewhat  in  detail,  seeing  that  not  only  is 
typhus  a  rare  disease  in  England  at  the  present  day,  but  also  that  certain 
facts  were  observed  in  the  Wigan  epidemic  which  possess  a  special 
scientific  interest  by  reason  of  their  anomalous  occurrence.  For  this 
very  reason,  however,  it  may  be  well  not  altogether  to  omit  mention  of 
symptoms  which,  on  the  other  hand,  may  be  regarded  as  **  typical,"  if  only 
as  suggested  above,  for  ihe  purpose  of  removing  any  possible  doubt 
as  to  the  true  nature  of  the  disease  under  consideration. 

Most  of  the  patients  admitted  into  the  sanatorium  had  been  ill  for 
periods  varying  from  two  to  three  or  even  more  days  previously,  so  that 
by  the  time  they  were  seen  it  was  not  always  possible  to  obtain  much 
information  at  to  the  symptoms  accompanying  the  onset  of  the  disease. 
In  the  case,  however,  of  the  sanatorium  nurses  who  caught  the  infection 
the  attack  was  ushered  in  with  headache,  loss  of  appetite,  and  general 
malaise,  followed  by  pain  in  the  region  of  the  loins,  and  light-headed- 
ness ;  while  in  one  case  there  was  not  only  suffusion  but  actual  running 
from  the  eyes.  By  the  second  or  third  day  they  felt  too  ill  to  leave 
their  beds  ;  the  body  temperature  having  been  fouud  from  the  com- 
mencement of  the  attack  to  be  considerably  raised ;  ranging  from  about 
102^  F.  on  the  evening  of  the  first  day  to  103*5-10-1*5  on  the  ninth 
evening.  In  none  of  the  patients  did  the  temperature  reach  above  106^ 
F.,  not  even  in  that  which  had  a  fatal  termination.  In  most  of  the 
temperature  charts  a  slight  I'emission  of  fever  is  noticeable  from  the 
fifth  to  the  eighth  day,  preceding  by  about  a  week  the  final  crisis  in  those 
cases  which  took  a  favourable  course.  The  fall  of  the  temperature  at 
the  crisis  of  the  illness  usually  commenced,  as  may  be  seen  from  the 
charts  appended,  from  the  thirteenth  to  the  fifteenth  or  sixteenth  day. 
In  one  of  the  nurses,  on  the  other  hand,  it  began  as  early  as  the  tenth 
day  of  the  disease.  In  some  instances  the  fall  was  continuous  until  a 
subnormal  temperature  was  reached ;  in  others  it  was  of  an  intermittent 
character,  the  final  fall  consisting  in  a  series  of  oscillations  of  temperature 
extending  over,  perhaps,  three  or  four  days.  In  those  cases,  on  the  con- 
trary, in  which  death  occurred,  either  the  crisis  was  not  noticeable  or  the 
temperature  immediately  leapt  up  again  considerably  above  the  normal 
at  the  end  of  the  second  week  of  illness. 

The  pulse  rate  varied  in  different  cases  between  90  and  120  beats  per 
minute  during  the  first  week  of  the  disease,  usually  increasing  somewhat 
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App.  A.  No.p.  in  rate  during  tlie  second  week,  and  falling  more  or  less  coincidently 
On  »n  Outbreak  ^^^^  *^®  temperature  on  the  occurrence  of  crisis.  In  one  of  those  cases 
of  Typhua  Fever  which  endod  fatally,  it  will  be  seen  from  the  chart  that  the  secondary 
ince-in^S[Ser-  "^e  of  temperature  jiut  previous  to  death  was  accompanied  by  a  very 
^d :  by  considerable  acceleration  of  the  pulse  rate. 

pcman.  None  of  the  ciiarts  show  the  opposite  condition  of  slow  pulse  men- 

tioned as  sometimes  occurring  in   typhus,  by  Murchison,    Barrallier, 
Kennedy,  Maclagan,  and  others. 

The  respiratory  movemenls  ranged  in  frequency  from  20  to  30  per 
minute  during  the  first  week  among  the  milder  cases,  rising,  however,  to 
a  still  higher  point  with  the  onset  of  delirium.  In  the  faial  case  pre- 
\'iou8ly  alluded  to  a  respiration  rate  of  66  was  noted  towards  the  end. 

With  regard  to  the  digestive  system,  the  only  point  deserving  of 
special  mention  is  the  state  of  the  bowels,  which,  as  is  usually  stated  to 
be  the  case,  were  sometimes  con.stipated,  sometimes  relaxed,  the  former 
condition,  however,  being  the  more  frequent.  The  stools  were  noted  to 
be  for  the  most  part  dark  in  colour,  this  being  specially  the  case  when 
diarrhoea  was  present.  In  some  few  of  the  patients  constipation  in  the 
first  week  of  the  disease  was  followed  by  profuse  diarrhoea  in  the 
second,  while  in  the  others  again  this  state  of  things  was  exactly 
reversed. 

The  rash  in  n^ost  instances  was  well  marked,  the  petechial  form  being 
usually  accompanied  by  the  duller  ** mottling"  which  is  generally  de*> 
scnbed  by  the  term  *'  subcuticular,"  which,  if  unscientific,  at  any  rate 
affords  a  fair  idea  of  the  appearance  presented  to  the  eye.  In  some  of 
the  children  admitted  to  the  sanatorium,  however,  the  eruption  was 
either  absent  or  by  no  means  typical.  This  was  the  case  more  partica* 
larly  with  a  certain  proportion  of  those  who  came  under  treatment 
towards  the  end  of  the  outbreak.  In  these  children  there  could, 
nevertheless,  be  little  doubt,  both  from  the  history  of  their  previous 
surroundings  and  from  the  other  symptoms  which  presented  themselves, 
that  the  disease  from  which  they  were  suffering  was  in  reality  typhus. 
Possibly  in  some  of  these  cases  the  eruption  had  disappeared  prior  to 
admission,  it  being  often  of  a  very  evanescent  character  in  children. 

It  is  a  matter  worth  noting,  perhaps,  that  of  the  cases  of  typhus 
coming  under  medical  observation  at  Wigan,  the  rash  was  in  every 
instance  followed  by  desquamation  of  the  cuticle  in  the  form  of  fine 
furfuraceous  particles,  and  in  one  instance  in  fiakes  more  resembling 
that  which  occasionally  follows  an  attack  of  scarlet  fever. 

Desquamation  was  also  found  to  occur  in  those  of  the  children  in 
whom,  as  stated  above,  no  rash  had  been  apparent.  It  was  generally 
most  marked  over  the  abdomen,  loins,  and  backs  of  the  thighs  and  legs. 
Murchison  says  desquamation  *'  is  sometimes  observed  .  .  .  where 
the  skin  has  presentei  a  general  erythematous  flush,"  but  other 
authors,  as  far  as  I  know,  make  no  mentlou  of  the  matter. 

At  my  request  inquiry  was  also  made  of  a  number  of  the  patients  as 

tojoifilher  they  had  lost  either  hair  or  nails  during  or  after  convalescence, 

^^"'-rthaving  occurred  to  me  that  since  desquamation  had  apparently  been 

-  -  '^     universal  during  the  epidemic  under  consideration,  possiblyotherepidermal 

-^  structures  might  have  been  shed  as  well.     On  looking  up  the  literauie 

on  this  point,  I  find  it  stated,  on  the  authority  of  Murchison,  that  most 

patients  shed  more  or  less  of  their  hair  during  convalescence,  but  that 

he  had  never  known  an  attack  of  typhus  to  have  any  effect  upon  the 

nails  ;  although,  on  the  other  hand,  Yogel  described  a  white  band  and 

furrow  which  may  appear  at  the  lunula  four  or  six  weeks  after  the 

commencement  of  the  disease  and  gradually  advance  to  the  extremity. 
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Such  an  affection  of  the  nails,  however,  is  not  infrequently  observed    App.  a.  No.  9. 
after  other  diseases  which  greatly  lower  the  vitality  of  the  body.    None  q^^^  outbreak 
of  the  standard  text-books  of  the  present  day  appear,  however,  to  mention  oi  Typhus  Fever 
the  possible  occurrence  of  such  after  effects  of  typhus.    In  the  cases  of  ince-S^SSSer- 
71  patients  who  were  sought  out  at  their  own  houses  the  results  of  Dr^doTOman 
inquiry  intc  these  points  were  as  follows : — 


Total  Number 
examined. 


Hair.  Kails. 


71 


All  lost. 

Portion  lost        All  shed. 

1 

Showed  Band  or 

FulTOW. 

21 

9                          4 

9 

A  relapse  was  observed  in  two  cases  out  of  the  total  number  admitted 
to  the  sanatorium,  the  patients  being  sisters,  Horsfall  by  name,  aged  13^ 
and  12  years  respectively.  The  occuiTence  of  a  relapse  in  typhus  is  of 
consider.ible  interest,  owing  to  the  fact  that  such  an  event  is  of  extreme 
rarity.  One  case  indeed  has  been  recorded  by  Sir  George  Buchanan  as 
having  come  under  his  observation  at  the  London  Fever  Hospital,  this 
being  thp  only  one  observed  out  of  18,268  cases  of  typhus  during  a 
period  of  23  years.  Ebstein  also  met  with  a  case  in  1869.  Murchison, 
Stewart,  and  Tanner  all  state  that  they  had  never  seen  an  Instance  of  a 
true  relapse. 

From  the  temperature  charts  (Nos.  7-10)  of  the  Horsfalls'  illnesses 
it  will  be  seen,  in  the  case  of  the  elder  girl  particularly,  that  the  curve 
of  tho  first  attack  has  perhaps  rather  more  resembhince  to  that  of  enteric 
fever  than  to  that  of  typhus,  especially  as  convalescence  was  delayed  in 
both  cases  beyond  the  end  of  the  third  week.  Enteric  fever,  however, 
was  not  prevalent  at  the  time  ;  and  Dr.  Bamish  assures  me  that  the 
rash  in  each  patient  was  as  typical  on  the  first  as  on  the  second  occasion, 
when,  as  the  temperature  chart  at  once  shows,  there  can  be  no  doubt  as 
to  the  correctness  of  the  diagnosis.  In  both  first  and  second  attack  the 
elder  girl  more  especially  suffered  from  fairly  profuse  diarrhoea,  but 
again  the  stools  were  quite  unlike  the  "  pea-soup  '*  variety  seen  in 
enteric  fever,  being  very  dark  in  colour  and  resembling  in  all  respects 
those  of  undoubted  typhus  cases  who  were  under  treatment  at  the  same 
time.  Desquamation  also  was  observed  during  convalesence  on  all  four 
occasions.  It  would  appear  therefore  that  these  two  girls  did  really 
suffer  from  typhus  on  both  occasions,  rare  though  we  know  such  an 
occurrence  to  be. 

With  regard  to  the  complications  and  sequelae  that  were  observed  in 
connexion  with  this  outbreak  of  typhus  at  Wigan,  it  may  be  noted  that 
violent  delirium  occurred  in  11  cases,  i a  five  of  which  it  was  of  so 
serious  a  type  as  to  necessitate  the  strapping  down  of  the  patient.  In 
several  cases,  two  of  which  came  under  my  own  observation,  the  original 
disease  was  complicated  with  pneumonia,  while  in  **  many  "  others  true 
haemoptysis  came  on.  Phlebitis  and  thvombcsis  of  the  femoral  vein 
cau£ed  a  smart  rise  of  temperature  in  one  case,  subsequent  to  the  critical 
fall,  and  in  two  others  parotitis  occurred  at  about  a  similar  period.  The 
only  sequela)  of  importance  noted  may  bo  briefly  tabulated  as 
follows : — 

Laryngitis     -----  Two  cases. 
Bronchitis     ---'-„ 
Pleurisy         .  -  -  -  ,    One  case. 

Phthisis         -----„ 
Neuralgia      -----  ,i 
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On  in  Outbreak 
of  Tjnphui  Fever 
in  Winn  and 
Inoe-m-M^er- 
Aeld ;  by 
Div  Oopoman. 


iFP.  A.  No.  9.  The  treatment  adopted  consisted  in  the  exhibition  of  a  mixture  of 
quinine  and  hydrobromic acid  every  four  hours;  effervescing  mixtures 
in  the  event  of  persistent  vomiting  ;  and  to  combat  hyperpyrexia,  anti- 
febrin  (four  to  six  grains  occasionally),  and  tepid  sponging.  With  regard 
to  dietetic  treatment,  warm  milk  was  used  in  every  case,  the  quantity 
being  only  limited  by  the  amount  which  it  was  found  possible  to  admini- 
ster. The  milk  was  peptonized  in  those  instances  in  which  it  disagreed 
in  the  fresh  state.  Stimulants  were  freely  used,  almost  every  case  receiv- 
ing from  five  to  ten  ounces  of  brandy  per  diem.  Unfortunately  no  post- 
mortem  examination  had  been  made,  and  no  bacteriological  observations 
were  possible,  as  at  the  time  of  my  visit  the  cases  then  in  the  hospital 
were,  I  considered,  in  too  late  a  stage  of  the  disease  to  afford  results 
likely  to  be  of  any  value. 

The  foregoing  brief  clinical  account  of  the  Wigan  outbreak  is 
compiled  mainly  from  notes,  the  use  of  which  was  afK>rded  me  by  Dr. 
Barnish,  the  Medical  Officer  of  Health,  and  by  Dr.  Martland,  the 
District  Medical  Officer,  who  have  both  been  at  much  trouble  to  obtain 
and  supply  me  with  detailed  information  on  those  points  which  I 
thought  to  be  of  special  importance.  To  both  these  gentlemen,  as  well 
as  to  other  officials  of  the  sanitary  authority,  my  best  thanks  are  due  for 
the  valuable  and  unstinting  help  afforded  me  during  the  prosecution  of 
this  inquiry. 


ADDENDUM. 

The  following  brief  history  of  the  progress  of  the  epidemic  is  mainly 
based  on  information  supplied  to  me  by  Mr.  John  Sumner,  Chief 
Inspector  of  Kuisances  for  the  borough  of  Wigan.  He  stated  that  the 
first  intimation  of  the  epidemic  received  was  a  personal  notice  to  himself 
on  September  24th  last,  that  "  fever  "  existed  at  No.  27,  John  Street.  He 
at  once  proceeded  there  and  found  that  the  tenant,  Woosey,  his  wife,  and 
two  children  were  ill,  and  were  being  attended  by  the  Union  Medidd 
Ofiicer,  who  notified  the  case  next  morning  as  typhoid  fever.  Mr. 
Sumner  discovered  ihat  another  boy  of  Woosey's  (Ednvard)  had  been  ill 
for  two  or  three  weeks,  but  appeared  at  that  date  all  right  again.  It  wss 
afterwards  found  that  this  case  had  been  notified  on  the  2ud  September 
as  pneumonia. 

On  September  10th,  John  Ha^an,  of  19,  John  Street,  a  playmate  of 
Edward  Woosey's,  had  been  notified  as  sufiering  from  typhoid,  and  had 
been  sent  into  the  sanatorium  the  following  day.  Woosey's  family,  with 
the  exception  of  Edward,  had  been  taken  ill  nearly  at  one  and  the  same 
time,  and  they  had  been  ill  about  three  or  four  days  when  the  inspector 
first  visited  them. 

In  addition  to  Woosey's  family,  Mrs.  Qualey  and  four  or  five  of  her 
children  lived  also  at  No  27,  John  Street.  They  were  lodgers  there,  and 
when  they  found  fever  in  the  house  removed  to  52,  VauxhSl  Road.  The 
inspector  immediately  informed  the  Medical  Officer  of  Health  of  the  cases 
at  27,  John  Street.  He  accordingly  visited  the  house  the  next'  day 
(September  25th),  and  directed  that  Woosey,  his  wife,  and  their  two 
children  should  be  removed  to  the  sanatorium  at  once. 

The  boy,  Edward  Woosev,  who  had  been  ill  and  recovered,  went  to  Btaj 
with  his  aunt  at  3,  Richard's  Yard,  together  with  another  brother  (Peter), 
who  bad  not  yet  been  ill.  The  latter  was  afterwards  attacked,  and  was 
taken  to  the  sanatoriam.  When  all  the  tenants  had  left  Woosey's  house 
all  the  bedding  and  the  whole  of  the  furniture,  such  as  it  was,  was  destroyed* 
and  the  house  was  thoroughly  disinfected.  Whilst  the  Wooseys  were 
being  removed  to  the  sanatorium,  the  inspector  received  information  thai 
the  Qualey s  had  been  taken  ill.  He  went  to  their  now  lodgings  at  52, 
Vauxhall  Road,  occupied  by  Mrs.  Cox,  and  found  that  Mrs.  Qualey  and 
her  children,  with  the  exception  of  one  boy,  were  ill.  He  notified  the  fact 
to  the  Medical  Officer,  and  on  the  following  day,  September  26th,  Mrs. 
Qualey  and  the  four  children  were  taken  to  the  sanatorium.  The  other 
boy  remained  with  Mrs.  Cox,  at  52,  Vauxhall  Road.  After  the  Qualeys 
had  been  transferred  to  the  sanatorium,  Mrs.  Cox  was  induced  to  remove 
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to  another  house  for  a  day.  Whilst  she  was  away,  No.  52  was  thoroughly  j^pp^  ^.  ^^^  ^^ 
disinfected,  and  the  bed  which  had  been  nsed  by  Mrs.  Qnaley  was  *—  ' 
destroyed.  After  the  house  had  l>een  fumigated,  Mrs.  Cox,  her  family,  and  ^iwSi  pSw 
the  boy  Qualey  returned.  in  wigan  and 

On  September  28th,  the  Medical  Officer  of  Health  received  a  notiEca-  I"i^.^^^*'* 
tion  that  Mary  Ann  Clark  of  41,  Higham  Street,  a  friend  of  Mrs.  Woosey's,  Dr.  (ipanMu 
was  suffering  from  typhoid.     She  was  removed  to  the  sanatorium  the 
same  day,  when  the  case  was  found  to  be  one  of  typhus.     She  was  a 
married  woman,  living  with  her  husband  and  child,  neither  of  whom  were 
affected.    The  house  was  disinfected  the  same  day. 

On  September  29th,  Peter  Woosey,  who  had  removed  from  27,  John 
Street  to  3,  Bichard*s  Yard,  was  notified  as  suffering  from  typhus,  and  was 
removed  the  same  day  to  the  sanatorium. 

On  October  1st,  James  Smalley,  of  3,  Actons  Court,  was  certified  to  be 
iU  with  typhus,  and  was  removed  to  the  sanatorium  the  same  day.  He 
was  an  acquaintance  of  the  Wooseys. 

On  October  2nd,  John  Percy,  of  14,  John  Street,  and  Bridget  Tague, 
of  25,  John  Street,  playmates  of  the  young  Wooseys,  were  removed  to 
the  sanatorium,  suffering  from  typhus,  and  on  October  5th,  John  Hagan, 
of  19,  John  Street,  father  of  the  boy  removed  on  September  llth,  and 
his  son  and  daughter  (playmates  of  Wooseys),  were  also  removed. 

On  October  12,  James  Moore,  another  playmate  of  the  Wooseys,  was 
removed  to  the  sanatorium.  On  the  same  day  Patrick  Qualey,  who, 
since  the  attack  of  the  other  members  of  his  family  had  been  living  with 
Mrs.  Cox  at  Yauxhall  fload,  was  taken  ill  and  also  reaoved  to  hospital. 

On  October  16th,  Mary  Woosey  (aunt  of  Peter  Woosey,  junior),  and  her 
son,  living  in  Richard's  Yard,  were  taken  ill  and  were  removed  to  the 
sanatorium. 

On  October  21st,  Mary  Clinton  of  54,  Yauxhall  Eoad,  to  whose  house 
the  Cox's  removed  whilst  52,  Vauxhall  Eoad  was  being  disinfected,  was 
taken  to  the  sanatorium  suffering  from  typhus.  She  had  been  in  the 
habit  of  visiting  Mrs.  Cox,  who  on  October  22nd  was  certified  as  suffering 
from  pneumonia.  Mrs.  Cox  died  shortly  afterwards,  and  when  the  house, 
52,  Yauxhall  Road,  was  visited  it  was  found  that  preparations  were  being 
made  for  holding  a  wake  on  her  body,  but  witn  Uie  assistance  of  the 
police  the  friends  of  the  deceased  were  induced  to  dispense  with  the 
nmction. 

On  October  26th,  Mrs.  Cox's  daughter  was  removed  to  sanatorium 
suffering  from  typhus. 

On  October  3l8t,  Mr.  and  Mrs.  Tague  and  two  children  were  removed 
from  25,  John  Street,  all  affected  with  typhus ;  and  on  the  same  dav 
Robert  Causey,  of  215,  Scholes,  who  had  previously,  from  the  8th 
September  to  October  25th,  been  in  the  sanatorium  with  scarlet  fever, 
was  taken  there  again  suffering  from  typhus.  No.  215,  Scholes  was 
disinfected  and  no  furtiier  case  occurred  there. 

On  November  2nd,  William  Coates,  of  20,  Bradshawgate,  the  only  one 
of  a  family  of  eight  who  caught  the  disease,  was  removed  to  the  sana- 
torium, fie  was  a  friend  of  the  Tagues,  of  which  family  on  the  same  day 
two  more  were  admitted  to  the  hospital. 

Mary  A.  Howarth,  who  had  been  lodging  at  55,  John  Street,  with  a 
daughter  of  John  Percy ;  a  boy  (Whittle),  of  36,  John  Street ;  and 
another  daughter  of  Catherine  Cox  were  also  all  admitted  on  November 
2nd.    No  other  member  of  Whittle's  family  caught  the  disease.    - 

On  the  3rd  November,  Ann  Bennett,  of  55,  John  Street,  a  married  sister 
of  John  Percy,  was  removed  to  the  sanatorium;  and  the  same  day 
George  Finn,  who  had  been  lodging  with  Mr.  John  Percy  at  14,  John 
Street,  was  also  moved  to  the  sanatorium,  where  he  died. 

On  November  4th,  Alice  Poole,  of  10,  John  Street  (a  friend  of  the 
Percys),  was  removed  to  hospital ;  and  on  the  following  day  her  mother, 
Maria  Gould,  was  also  admitted  to  the  sanatorium. 

On  November  5th,  John  Moore,  of  24,  John  Street,  father  of  the  James 
Moore  previously  mentioned,  was  removed  to  the  sanatorium. 

On  November  10th,  Mary  Halliwell,  of  Stuart  Street,  a  daughter  of  Mrs. 
Tague,  was  taken  to  the  sanatorium  ;  and  on  the  same  day  Rose  Coleman, 
of  2,  Richard's  Yard,  who  had  been  attending  the  patients  next  door  (at 
No.  3),  was  attacked  with  typhus  and  sent  to  the  sanatorium.  Her  son 
and  sister  were  also  attacked  at  a  later  period.  ^^  ^^^T^ 

Digitized  by  VjOOQ  iC 


98 


▲pp.A.Ko.9. 

On  an  Outbrefik 
of  Typli«»8  Fever 
in  wlgan  and 
Inee-in-Maker- 
fteld ;  by 
Dr.  Copeman. 


On  NoTember  10th,  Eliza  Kelly,  nurse  at  the  sanatorium,  was  taken 
ill  with  typhus.  Between  November  14th  and  November  19th  Bridget 
Cox,'  daughter  of  Mrs.  Cox  deceased,  was  removed  to  hospital  from  52, 
Vauxhall  Boad ;  Ann  and  Thomas  Moore  were  removed  there  from  24, 
John  Street ;  Elizabeth  Smalley,  daughter  of  James  Smalley,  was  removed 
from  Acton's  Court ;  and  Mary  Maley  from  48,  John  Street  (directly 
opposite  Woosey's  house). 

On  November  23rd,  Maria  and  Alice  Horsfall,  daughters  of  Mrs. 
Horsfall  of  34,  Top  Croft,  a  fish  hawker,  were  removed  to  the  sanatorium. 
Mrs.  Horsfall  had  been  very  intimate  with  the  Qualeys,  ^al  she  herself  wad 
not  attacked. 

On  the  same  day  Catherine  Diamond,  of  36,  Cooper's  Yard,  Scholes,  a 
relative  of  the  Wooseys,  was  also  removed  to  the  sanatorium. 

On  December  2nd,  John  Bennett,  of  55,  John  Street,  whose  wife  had 
pi'eviously  been  affected,  and  James  Cox,  who  bad  removed  from 
Vanxhall  Eoad  to  58,  John  Street,  were  taken  to  the  sanatorium,  where 
the  latter  died. 

On  December  3rd,  Agnes  Percy,  a  sister  of  Mrs.  Finn,  was  removed 
to  hospital,  as  was  also  Catherine  Bums  of  1,  Caldwell's  Fold,  a  sister  of 
Hose  Coleman,  of  2,  Richard's  Yard. 

On  December  4th,  Bridget  Lennon,  whose  mother  was  lodging  at  49, 
Clayton  Street,  was  admitted  to  the  sanatorium,  suffering. from  typhus. 
This  family  was  stated  to  have  come  from  Cardiff,  or  some  other  place  in 
South  Wales,  only  a  week  before.  The  house  was  disinfected,  but  on  the 
8th  December  another  sister  (Anu),  aged  four  years,  was  taken  ill  and 
also  was  removed. 

On  December  4th,  Elizabeth  Cartwright,  of  13,  John  Street,  a  playmate 
of  the  Wooseys,  and  George  Chisnall,  of  Bum's  Yard,  Vauxhall  Road, 
who  had  been  working  with  Finn  and  Maley,  were  isolated  at  the 
hospital. 

On  December  6tb,  Thomas  Coleman,  son  of  Rose  Coleman,  who  had  been 
living  with  his  aunt  (Catherine  Bums)  at  Caldwell's  Fold,  and  on. 
December  7th  and  8th,  Bridget  Maley,  together  with  her  daughter  and 
husband,  were  all  removed  to  hospital  from  48,  John  Street. 

On  December  9th,  Annie  Howarth,  of  52,  John  Street,  was  admitted  to 
hospital.  She  appears  to  be  no  relation  to  the  Howarths,  of  65,  John 
Street,  but  had  been  on  intimate  terms  with  several  of  the  previoua 
sufferers  from  the  epidemic. 

On  December  10th,  John  Cusick,  who  had  formerly  lodged  with  the 
Maleys  at  48,  John  Street,  was  removed  to  hospital  from  66,  John  Street, 
to  which  house  he  had  gone  subsequent  to  a  notice  having  been  served  for 
overcrowding  at  No.  48. 

A  week  later  Cissy  McGrath,  of  46,  Hardybutts,  who  had  had  occasion 
to  call  at  48,  John  Street,  was  admitted  to  toe  sanatorium. 

On  December  28th,  Catharine  Nyhan,  a  nurse  at  the  sanatorium,  was 
laid  up  with  typhus,  and  on  the  same  day  Elizabeth,  a  sister  of  Eliza 
Cartwright,  was  removed  there. 

On  January  2nd,  1892,  Bridget  and  Margaret  Finn,  wife  and  child  of 
George  Finn,  were  removed  from  14,  John  Street,  and  on  January  12th, 
Maria  and  Alice  Horsfall,  of  34,  Top  Croft,  were  again  admitted  to  the 
sanatorium  for  a  relapse  of  the  disease. 

On  February  5th,  John  Taylor  was  removed  to  hospital  from  55,  Loader 
Street.  He  had  l>een  visiting  his  aunt  and  cousins  at  Ince  at  a  time  w)ien 
the  former,  who  has  since  died,  was  suffering  from  fever. 

On  March  4th,  Elizabeth  Halliwell,  who  belongs  to  luce,  was  taken 
to  the  sanatorium  from  the  Union  Workhouse,  suffering  from  typhus. 

In  addition  to  those  specially  mentioned,  every  house  in  which  t>T)hus 
hawi  existed  was  disinfected  immediately  on  the  removal  of  the  patients, 
in  some  instances  the  process  having  had  to  be  repeated  three  or  four 
times  over. 

The  chronological  order  of  the  cases  mentioned  in  the  preceding  para- 
graphs and  more  particularly  their  relationship  to  one  another  as  regards 
infection  from  case  to  case,  will  perhaps  be  more  clearly  understood  by 
reference  to  the  table  in  the  form  of  a  genealogical  tree,  which  is 
appended. 
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No.  10.  APP.iLNo.10. 

Beport  on  the  Sanitary  Circumstances  of  the  Brownhells  Urban  oireamstan^ 
Sanitary  District,  and  upon  Administration  bj  the  Sanitary  xjiS? tarMr."* 
Authority;  by  Mr.  T.  W.  Thompson.  T.w.Thompeon 

In  the  month  of  July  1891  a  representation  under  section  19,  sab- 
section  2,  of  the  I^cal  Government  (England  and  Wales)  Act,  1888, 
was  made  by  the  Staffordshire  County  Council  to  the  Local  Government 
Board,  to  the  effect  that  the  Public  Health  Acts  had  not  been  properly 
put  in  force  within  the  district  of  the  Brownhills  Local  Board.  This 
representation  was  accompanied  by  an  extract  from  a  report  by  the 
Medical  Officer  of  Health  to  the  County  Council,  upon  which,  apparently, 
the  represeotation  was  based. 

It  should  here  be  mentioned  that,  at  the  time  of  the  receipt  of  the 
representation  of  the  County  Council,  the  Board  were  already  in  com- 
munication with  the  Brownhills  Urban  Sanitary  Authority  with  respect 
to  the  unsatisfactory  condition  of  their  district  disclosed  in  the  annual 
reports  for  the  year  1890  of  that  Authority's  Medical  Officer  of  Health 
and  Inspector  of  Nuisances. 

The  Board  had  especially  directed  the  attention  of  the  Authority  to 
ceilain  passages  in  those  reports  indicating  the  defective  character  of 
water  supplies,  the  need  for  sewerage  extension,  and  the  need  also  for 
improvement  in  the  removal  of  refuse.  With  regard  to  the  last  matter, 
the  Board  had  referred  to  a  previous  communication  in  which  thoy  had 
suggested  that  the  Sanitary  Authority  should  themselves  undertake  or 
contract  for  the  work  under  section  42  of  the  Pul>lic  Health  Act 
of  1875. 

In  accordance  with  the  usual  custom  in  such  cases,  copies  of  the 
representation  of  the  County  Council  and  of  the  extract  from  the  report 
of  the  county  Medical  Officer  of  Health  were  on  September  16th,  1891, 
forwarded  by  the  Board  to  the  Brownhills  Urban  Sanitary  Authority, 
with  a  request  (in  view  of  previous  correspondence)  that  the  Board 
might  '^  be  informed  in  a  short  time  of  the  steps  actually  taken  by  the 
"  Authority  in  regard  to  water  supply,  sewerage  extension,  and  the 
"  work  of  excrement  removal  in  their  district,  especially  with  reference 
**  to  the  matter  specified  in  the  representation."  No  reply  having  come* 
from  the  Sanitary  Authority,  and  the  Board  having  meanwhile  received 
from  the  Staffordshire  County  Council  copy  of  a  special  report  by  the 
county  Medical  Officer  of  Health  upon  the  sanitary  condition  of  the 
Brownhills  district  generally,  with  further  representation  from  the 
County  Council  of  need  for  the  Board's  intervention,  the  Board  upon 
October  2nd  despatched  a  further  letter  to  the  Brownhills  Urban  Sanitary 
Authority  pressing  for  the  information  asked  for  in  their  communication 
of  September  16th. 

Upon  October  10th  the  following  reply  was  received  :  — 

**  The  Local  Board  for  the  Brownhills  District, 
••  Sib,  9th  October  1891. 

**  I  BEG  to  acknowledge  the  receipt  of  your  letters  of  the  15th 
September  and  2nd  October  herein,  wmch  were  duly  laid  before  the 
Brownhills  Local  Board  at  their  last  meeting,  and  in  reply  thereto  I  am 
instructed  to  state — 

**  (1.)  Water  Supply. — The  Local  Authority  are  in  communication  with 
the  South  Staffordshire  Waterworks  Company  upon  this  subject,  and 
when  any  definite  arrangement  is  made  the  Lo^  Government  Board  will 
bo  informed  thereof. 
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App.  a.  No.  10.  "  (2.)  Sewei'age  Exteymon, — This  matter  is  under  consideration.  It  is  a 
On  th  "san'tBiT  ^lost  serious  question  in  a  sparsely  populated  district  like  that  of  the 
Circumstances      Brownhills  Local  Board. 

of  the  BrMrnhilla      **(3.)  Excrement  Bemovah—Tendera  for  the  removal  of  excrement,  &c., 
T.' w?TbomSm.  ^^®  ^®^^  advertised  for  and  received  by  the  Local  Board  and  have  been 
'  accepted  by  the  Board. 

'*  (4.)  Hordhins  Bow. — The  Local  Authority  are  in  communication  with 
the  Waterworks  Company  in  reference  to  the  extension  of  their  mains. 

**(5.)  Clayhanger  BrooTc. — The  drainage  of  the  property  referred  to  is 
now  being  comiected  with  the  sewer  of  the  Local  Board. 

**  I  am,  Sir, 

**  Your  obedient  servant, 
"T.  Howard  Stanley, 
"  The  Secretary,  **  Clerk  to  the  Board. 

"Local  Groveniment  Board, 
"Whitehall,  S.W." 

As  a  result  of  the  circumstances  above  detailed  I  was,  upon  March 
19th,  1892,  instructed  to  inspect  and  report  upou  the  district  in 
<l«estion. 

In  the  following  report  will  be  found  some  description  (A.)  of  the 
sanitary  circumstances  of  the  district,  (B.)  of  the  administration  by  the 
Sanitary  Authority. 

(A.) — Sanitary  Circumstances. 

General  Description. —The  Brownhills  Urban  Sanitary  District  is 
situated  in  the  Cannock,  Lichfield,  and  Walsall  Kegistration  Districts, 
and  has  an  area  of  8,772  acres.  The  enumerated  population  of  the 
district  in  1881  was  11,059,  and  in  1891,  13,703.  The  number  of  in- 
habited houses  in  1881  was  2,075,  and  in  1891,  2,514.  The  District 
is  bounded  on  the  north  by  the  Cannock  Urban  and  Lichfield  Rural 
Sanitary  Districts,  from  the  former  of  which  it  i^  separated  by  the 
Newlands  brook.  On  the  south  it  is  bounded  by  the  Aldridge  brook 
4ind  the  Walsall  Rural  Sanitary  District,  on  the  east  by  the  Lichfield 
Rural  Sanitary  District,  and  on  the  west  by  the  Wash  brook,  which 
separates  it  from  the  Cannock  Rural  District  and  the  county  borough  of 
WalsalL 

The  variations  in  the  elevation  of  the  district  range  from  422  feet 
jibove  Ordnance  datum  at  Shavers  End  to  590  feet  at  the  Five  Ways, 
Norton. 

The  district  is  largely  rural  in  character,  but  contains  the  following 
groupings  of  population,  viz. : — (a)  Brownhills  (1,022  houses)  ;•  (b) 
Walsall  Wood  (444  houses)  ;  (c)  Norton  Canes  (367  houses)  ;  (d) 
Shelfield  and  High  Heath  (232  houses)  ;  (e)  Clayhanger  (110  houses) ; 
(f)  Hammerwich  (102  houses)  ;  {g)  Triangle  and  Chase  Road  (57 
housos). 

The  surface  soil  consists  mainly  of  clay,  which  rests,  in  the  western 
portion  of  the  district  upon  the  Coal  Measures  and  in  the  eastern  portion 
upon  the  Red  Sandstone  and  Conglomerate.  In  places  the  clay  is  said 
to  be  capped  with  sand. 

Dwelling  Accommodation, — Out  of  the  total  2,334  houses  indicated 
above,  in  connexion  with  one  or  other  of  the  seven  villages,  710  are 
rated  at  less  than  5/.,  and  1,365  at  above  5/.  but  less  than  lO/.f 

Except  in  few  instances  where  houses  had  in  past  years  been  built 
upon   the  back-to^back   system,   there  was  not  observed  any  notable 

*  Idclading  the  Wilkin  and  Watling  Street. 

t  This  information  was  supplied  by  the  sarveyor  to  the  Local  Board. 
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crowding  of  dwellings  upon  nren,  the  houses  as  a  rule  being  proyided    -App.  a.  No.  lo. 
with  a  fair  amount  of  back  space  and  in  some  cases  with  gardens.  on  the*Sanitary 

A  considerable  number  of  the  houses  are  devoid  of  eave  spouting,  and  ^fth^^**"^M| 
in  some  cases  the  surface  drainage  is  deficient  or  defective,  circumstances  u.a0.;  by  Mr. 
which  conduce  to  the  dampness  of  dwellings.    Many  yards  are  unpaved,  ^•^*  Thompson. 
and  in  some  cases  ashes  were  found  he.'iped  or  strewed  about  them. 
In  others,  slop-waters  were  found  lying  in  pools  within  short  distances 
of  the  dwellings. 

Where  sinks  are  provided  within  the  houses  they  usually  discharge 
simply  through  a  hole  in  the  wall — the  sink  waters  running  down  the 
outside  of  the  wall  to  find  their  way  to  a  channel  or  gully  below.  This 
arrangement  obviously  keeps  the  wall  in  a  damp  condition,  and,  in  not 
a  few  instances,  the  sink-waters  were  found  soaking  down  towards  the 
foundations  of  the  houses. 

JVater  Supply. — Three  hundred  and  forty -one  houses  within  the 
district,*  viz.,  287  at  Brownhills,  31  at  Chase  Koad,  and  23  at  High 
Heath  are  supplied  with  water  from  the  mains  of  the  South  Staffbrdshier 
Waterworks  Company ;  but  the  remaining  villages  and  houses  (some 
2,000  of  the  latter)  are  dependent  upon  wells.  These  wells  vary  in 
depth,  but  taken  as  a  class  they  are  of  very  defective  construction,  and 
are  frequently  surrounded  by  obvious  sources  of  pollution.  Internally 
they  are  simply  dry  steined,  no  attempt  having  been  made  to  prevent 
water  finding  its  way  into  them  through  the  upper  layers  of  the  soil. 
In  certain  instances  liquid,  coming  from  the  direction  of  middens,  was 
observed  trickling  into  the  wells.  Some  of  the  tenants  are  aware  of 
the  impurity  of  the  water  of  these  wells,  and  are,  in  consequence,  com- 
pelled to  send  for  drinking  water  to  other  wells,  which  in  some  cases 
appear  little  les3  open  to  suspicion  than  those  discarded.  Thus,  the 
occupiers  of  a  row  of  houses  at  Shire  Oak,  whose  own  wells  are  so 
eircunistanced  as  to  render  their  contamination  a  natural  consequence, 
send  to  the  well  of  a  neighbouring  house.  Within  about  five  yards  of 
the  latter  well,  which  is  merely  dry  steined,  there  is  a  large  hole  in  the 
gi'ound  serving  for  the  disposal  of  slop- waters,  and  which  at  the  time  of 
my  visit  contained  a  considerable  quantity  of  decomposing  filth.  It 
was  significant  to  notice  that  the  vegetable  growth  upon  the  steining  of 
this  well  was  decidedly  more  conspicuous  upon  the  side  nearest  to  the 
primitive  cesspool  in  question. 

Many  of  the  wells  are  unprovided  with  any  special  pail  for  drawing 
the  water,  and  consequently  persons  send  their  own  pails  for  the 
purpose,  a  system  which  the  Medical  Officer  of  Health  believes  to  have 
bad  concern  with  the  spread  of  infectious  disease.  Some  houses  are 
entirely  without  any  water  supply  of  their  own.  Owing  to  this  cause, 
as  also  to  the  suspicious  character  of  their  own  supplies,  the  occupiers 
are  compelled  in  some  cases  to  send  considerable  distances  for  water. 

In  various  instances  in  which  the  water-supply  was  found  to  be 
either  deficient  or  of  doubtful  quality,  I  was  informed,  in  answer  to  my 
questions,  that  the  mains  of  the  South  Staffordshire  Water  Company 
were  already  within  a  comparatively  short  distance  of  the  localities  in 
question. 

With  reference  to  the  negotiation  with  the  Water  Company  referred 
to  in  the  Sanitary  Authority's  letter  of  9th  October  1891,  no  arrange* 
ment  as  to  the  supply  of  Horobins  Row  has  yet  been  arrived  at. 

Sewerage  and  Drainage. — The  greater  part  of  the  village  of  Brown- 
hills  is  sewered    with  pipe-sewers,  which  ai*e  said  as  a  rule  to  have 


These  figures  were  supplied  by  the  surveyor  to  the  Local  Board. 
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App.  A.  No.  10.  good  gradients.  These  se\?ers  are  ventilated  by  pai-tially  open  manhole 
On  ihelwiitiiry  covers  at  the  street  level,  and  are  stated  to  be  flushed  with  the  South 
CircaiMtwioee  Staffordshire  water  about  once  a  month.  There  is  a  flushing  tank  at 
U.S5.  r^Mr.  the  head  of  one  of  the  sewers,  but  the  remainder  of  the  sewers  are 
T.  w.  Thompson,  flushed  by  filling  the  manholes  with  water  and  subsequently  discharging 
it  into  the  sewers. 

The  Brownhills  sewage  is  conveyed  to  a  sewage-farm  belonging  to 
the  Local  Board,  the  effluent  ultimately  finding  its  way  into  the  Clay- 
hanger  brook.  The  farm  consists  of  106  acres,  65  of  which  are  under- 
drained  for  irrigation  purposes.  The  remaining  41  acres  cannot,  it 
appears,  be  reached  by  gravitation  from  the  present  outfall.  The  soil 
is  stiffish  clay  in  the  upper  part,  and  light  peaty  in  the  lower  part. 
The  farm  is  let  by  the  Sanitaiy  Authority,  the  present  tenant  having 
been  in  occupation  since  March  1891. 

At  the  time  of  my  visit  the  subsiding  tanks,  of  which  there  are  two, 
having  each  a  capacity  of  9,000  gallons,  were  practically  full  of  black 
offensive  sludge,  over  the  surface  of  which  sewage  was  trickling,  to  find 
its  way  into  the  main  carrier.  Some  men  were,  however,  engaged  in 
attempting  to  empty  the  tanks,  a  process,  I  was  informed,  which  had 
not  been  carried  out  during  the  present  tenancy.  One  of  the  main 
underground  carriers,  at  the  date  of  my  visit,  was  blocked,  and  as  a 
consequence  the  sewage  was  heing  turned  on  to  a  limited  area  of  a  grass 
field  at  which  spot  the  land  was  apparently  sewage-logged. 

Of  sewage  treatment  proper  there  appeared  no  sign. 

In  some  of  the  other  villages,  as  the  "Wilkin  and  Norton,  there  are 
pipe-drains  which  receive  the  slop  drainage  from  groups  of  houses* 
"  Sewers "  of  this  sort  are  unveutilat^,  and  discharge  their  content* 
into  ditches.  At  Shelfield  (Walsall  Wood)  some  50  houses  drain  into  a 
12*inch  pipe  sewer,  which  discharges  into  a  small  brook  by  the  roadside. 
The  extension  of  proper  sewerage  appeared  to  be  much  required  in  this 
district,  notably  at  Walsall  Wood,  a  populous  and  growing  neighbour- 
hood, in*  which  it  was  stated  there  are  no  sewers  at  all  at  present. 

Where  "  sewers  "  do  not  exist,  the  slop-waters  are  usually  conveyed 
by  open  charnels  to  small  "catchpit"  cesspools.  The  channels  are 
often  irregular  and  defective,  and  in  some  instances  consist  merely  of 
shallow  trenches  dug  in  the  ground.  Owing  to  piimitive  arrangements 
of  this  kind,  slop  waters  were  found  soaking  into  the  soil  very  near  the 
dwellings.  In  one  case,  in  Friesland  Lane,  slop-sewage  was  found 
standing  in  pools  quite  close  to  the  house,  and  ashes  had  been  banked 
up  against  the  house  wall  apparently  with  the  view  of  soaking  up  the 
sewage  and  keeping  it  out  of  the  house. 

The  catchpit  cesspools  are  mostly  bricked,  but  are  not  rendered  in 
cement,  even  in  the  case  of  new  houses.  They  are  mostly  covered  with 
loose  covers,  geneitdly  of  wood, .  and  are  often  situated  very  near  to 
dwellings.  One  was  found  within  four  feet  of  the  house  wall.  In  the 
case  of  a  row  of  new  houses  at  Walsall  Wood  (Coppice  Road)  the  slop- 
water  cesspools  are  placed  in  the  little  gardens  in  front  of  the  houses 
and  at  a  distance  of  about  a  foot  only  from  the  roadside  footpath. 
That  they  must  be  productive  of  nuisance  to  passers  by  there  can  be  no 
doubt ;  indeed  the  smell  from  them  was  distinctly  perceptible  at  the 
time  of  my  visit,  and  the  Medical  Officer  of  Health  stated  that  he  had 
had  great  complaints  with  respect  to  them. 

Excrement  and  Refuse  Disposal. — The  privy  midden  is  in  general 
use.  The  middens  are  of  excessive  size,  sunk,  often  deeply,  below  the 
ground  level,  and  many  of  them  are  uncovered.  They  were  mostly 
found  in  a  wet  and   offensive  condition.     In  some  cases  liquid  filtli 
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"was  seen  percolating,  above  ground,  through  the  brick  sides  of  middens    App.  a.  Xo.  lo. 
and  privies.     At  St.  James's  Place,  Brownhills,  liquid  filth,  which  had  q^  the^itary 
found  its  way  from  tie  privy  receptacle,  was  standing  in  a  pool  on  the  Circumstances 
privy  floor,  from  whence  it  was  overflowing  and  running  down  almost  u^aD.^j?M&^."* 
to  the  door  of  the  nearest  house.  T.'w. 'Aiompsan 

Until  November  of  last  year  the  scavenging  of  middens  was  left 
entirely  to  the  householders.  In  that  month,  however,  as  a  consequence 
apparently  of  the  remonstrances  which  had  at  diiferent  times  been 
addressed  to  them  by  the  Board,  and  of  the  visits  of  the  Medical  Officer 
to  the  County  Council,  the  Sanitary  Authority  entered  into  contracts 
with  four  separate  contractors  for  the  scavenging  of  the  four  diiferent 
wards  in  the  district. 

The  contracts,  which  were  made  for  the  period  of  one  year,  require 
the  contractors  to  remove  all  night-soil  and  ashpit  and  house  refuse  in 
accordance  with  the  provisions  of  the  byelaws.  The  contracts  have 
certainly  not  been  acted  up  to  in  this  respect,  for  the  byelaws  require 
the  cleansing  of  every  ashpit  and  every  privy  "  at  least  cnce  in  every 
week."  So  far  from  this  having  been  achieved,  large  accumulations  of 
ashes  were  in  some  instances  found  which  had  never  yet  been  visited  by 
the  scavenger,  and  many  middens,  although  said  to  have  been  emptied 
once  or  more  under  contract,  were  quite  full  at  the  time  of  my  visit. 
The  scavenging  of  the  district  must,  therefore,  still  bo  regarded  as 
4msatisfactory,  and  this  appeared  to  me  to  be  notably  the  case  in  the 
Central  and  Ogley  Hay  Wards. 

Slaughter-Houses. — There  are  few  slaughter-houses  in  the  district, 
and  such  as  were  visited  appeared  to  be  clean  and  fairly  well  kept.  As 
regards  one,  however,  the  blood  was  found  thrown  upon  the  dung  heap, 
and  another  drained  into  a  large  catchpit  immediately  outside  the 
slaughter-house,  the  overflow  from  the  catchpit  being  connected  with 
the  sewer.  The  catchpit  was  said  to  be  cleaned  out  once  a  week,  but  at 
the  time  of  my  visit  it  contliined  a  quantity  of  water  contaminated  with 
decomposing  slaughter-house  washings. 

There  are  five  slaughter-houses  on  the  register,  and  they  are  said  to 
l)e  inspected  from  time  to  time  by  the  Inspector  of  Nuisances. 

Cowsheds^  Dairies^  and  Milhshops, — These  are  registered  and  the 
Sanitary  Authority  have  adopted  regulations,  which  came  into  operation 
on  April  4,  1888,  for  their  management.  Some  which  were  visited, 
however,  were  not  particularly  clean,  and  exhibited  defects  either  of 
drainage,  ventilation,  or  water  supply.  They  are  said  to  be  inspected 
by  the  Inspector  of  Nuisances  about  four  times  a  year. 

There  is  not,  it  is  said,  any  common  lodging-house,  and  only  one 
ibakehonse  in  the  district. 

(B.)— Sanitary  Administration. 

The  Brownhills  Urban  Sanitary  District  was  constituted  in  the  year 
1877,  having  previously  been  comprised  within  the  Cannock,  Lichfield, 
and  Walsall  Kural  Sanitary  Districts.  The  Board  consists  of  12 
members. 

'the  Medical  Officer  of  Health  (Dr.  John  Coombe  Maddever)  was 
originally  appointed  on  ^i0vember  5U19  1882,  and  has  thus  held  office 
for  a  period  of  over  nine  years.  He  is  also  District  Medical  Ofiicer 
to  the  Cannock  District  of  the  Cannock  Union,  and  is  in  private  practice 
in  the  district.      As  Medical  Officer  of  Health  he  receives  a  salary  of 


Digitized  by  VjOOQ IC 


106 

App.  A.  No.  10.  40/.  a  year,  half  of  which  is  repaid  from  the  public  funds.  He  appeared 
On  the&wiitaiy  to  me  to  be  well  acquainted  with  his  district,  and  alive  to  the  urgent 
Circu^®*^?^.t,   need  for  improvement  in  its  sanitary  condition. 

TT.s.D.^yMr.  In  his  Annual  Reports,  particulajrly  those  for  1887  and  1890,  he  has 
T.  w.  Thompson,  ^j.^^^^  ^jjg  attention  of  the  Sanitary  Authority  to  the  unsatisfactory 
character,  both  as  regards  quantity  and  quality,  of  the  water  supplied 
by  local  wells,  upon  which  so  large  a  number  of  the  inhabitants  are 
still  dependent.  He  has  also  adverted  to  the  need  for  extension  of 
sewerage ;  for  improvement  in  the  construction  of  **  ashpits  "  (middens), 
and  the  removal  of  refuse  ;  for  the  provision  of  permanent  isolation 
accommodation ;  for  the  adoption  of  the  Infectious  Disease  (Notification) 
Act ;  and  for  the  prompt  institution  of  proceedings,  when  necessary, 
to  ensure  the  abatement  of  huisaui^es.  It  will  be  gathered  from  this 
report,  however,  that  as  regards  several  of  the  important  matters  above 
referred  to,  either  little  or  no  result  has  attended  the  advice  of  the 
Medical  Officer  of  Health. 

The  Inspector  of  Nuisances  (Mr.  J.  H.  Shaw)  is  also  Surveyor  to  the 
Local  Board.  He  has  held  office  since  1887.  As  Inspector  of  Nuis- 
ances he  received  a  salary  of  75/.  a  year,  half  of  which  is  repaid  from 
the  public  funds.  As  Surveyor  his  annual  salary  is  110/.,  this  sum,  bow- 
ever,  being  inclusive  of  52/.  allowed  for  an  assistant. 

Mr.  Shaw  is  a  certified  inspector  and  appeared  to  be  a  competent 
officer.  Year  after  year  he  has  referred,  in  his  Annual  Reports,  to 
"  numerous  complaints  "  made  to  him  with  respect  to  the  quality  of  tlie 
water  obtained  from  wells,  the  majority  of  which  he  describes  as 
"  shallow  wells  in  close  proximity  to  privy  middens  and  pigsties." 

The  Sanitary  Authority  are  not  at  present  provided  with  any 
Infectious  Diseases  Hospital  or  disinfecting  apparatus.  Neither  have 
they  adopted  the  Infectious  Disease  (^Notification)  Act,  1889,*  nor  any 
of  the  clauses  either  of  the  Infectious  Disease  (Prevention)  Act,  1890,  or 
of  the  Public  Health  Acts  Amendment  Act,  1890. 

They  have,  however,  a  code  of  byolaws,  allowed  by  the  LocaI  Govern- 
ment Board  on  October  15th,  1879,  with  respect  to, — 

(a.)  The  cleansing  of  footways  and  pavements,  the  removal  of  house 
refuse,  and  the  cleansing  of  earth  closets,  privies,  ashpiti,  oad 
cesspools  ; 
Nuisances ; 
Common  lodging-bouses ; 

(c?.)  New  streets  and  buildings ; 

(e.)    Slaughter-houses. 

The  byelaws  themselves  are  similar  to  those  of  the  Mo«iel  Series 
issued  bv  the  Board.  But  in  several  important  respects  they  have  not 
been  enforced  This  is  notably  the  case  with  regard  to  the  construction 
of  new  privies,  ashpits,  and  cesspools.  Such  ashpits  as  were  visited  which 
had  been  recently  constructed  in  connexion  vnih  new  houses,  were 
found  mostly  of  excessive  size,  not  rendered  inside  with  cement  or 
asphalted,  nor  were  their  floors  raised  three  inches  above  the  level  of  the 
surrounding  ground,  as  required  by  clause  84  of  the  byelaws. 

As  an  instance  may  be  mentioned  a  new  ashpit  belonging  to  some 
cottages  recently  built,  and  the  property  of  a  member  of  the  Sanitanr 
Authority.     This  ashpit,  intended  for  the  use  of  two  cottages,  and  with 

*  Scarlet  fever,  tbe  Medical  Officer  of  Health  informed  me,  is  always  more  or  less 
present  in  the  district,  and  this  he  believes  is  largely  dae  to  the  niunber  of  cases 
which,  owing  to  the  absence  of  notification,  are  not  brought  to  his  notice,  and  are 
not  consequently  subjected  to  proper  control. 
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which  two  privies  communicated,  had  a  capacity  of  140  cubic  feet  (30  cubic   App.  a.  Na  la 
feet  being  the  maximum  allowed  by  the  byelaws  for  a  single  ashpit),  was  q^  the'Snitajy 
not  cemented  or  asphalted  internafly,  and  its  floor  was  sunk  more  than  Jj^"^***'|^^ 
two  feet  below  the  level  of  the  surrounding  ground.  iJAD^by  Mr. 

The  new  catch  pit  cesspool*  provided  for  the  slop  waters  of  these  T.w.iiioinpsoiu 
cottages  was  not  cemented  internally  and  was  situated  at  a  distance  of 
less  than  four  yards  from  the  dwelling-house,  though  the  byelaws  require 
that  all  cesspools  primarily  constructed  in  connexion  with  new  houses 
shall  be  at  a  distance  of  **  thiity  feet  at  the  least  from  a  dwelling-house  . 
•    .    .   •'*  and  shall  be  rendered  inside  with  cement. 

Defects  of  a  similar  character  to  those  above  mentioned  were  found  as 
regards  new  ashpits  and  cesspools  elsewhere,  and  seemingly  no  attempt 
haid  been  made  to  enforce  the  byelaws  in  these  important  particulars. 

As  a  result  of  my  inspection  the  conclusion  seems  unavoidable  that 
with  respect  to  the  provision  of  sufficient  sewers  for  their  district,  the 
provision  of  wholesome  water  supplies,  and  the  enforcement  of 
byelaws,  the  Brownhills  Urban  Sanitary  Authority  have  failed  in  the 
discharge  of  the  duties  imposed  upon  them  by  the  Public  Health 
Act,  1875. 

In  so  far,  too,  as  they  have  omitted  to  take  advantage  of  the  power* 
extended  to  them  by  that  Act,  for  the  purpose  of  enabling  them  to 
make  provision  for  the  isolation  of  persons  suffering  from  infectiouy 
diseases,  and  for  the  disinfection  of  bedding,  &c.,  and  in  eo  far  also  as 
they  have  omitted  to  avail  themselves  of  the  important  powers  furiher 
extended  to  them  by  the  Infectious  Disease  (NotiBcation)  Act,  the 
Infectious  Disease  (Prevention)  Act,  and  the  Public  Health  Act* 
Amendment  Act,  but  one  conclusion  can  be  arrived  at,  namely,  that  they 
are  but  little  mindful  of  their  responsibilities  in  the  matter  of  safeguarding 
the  health  of  the  inhabitants  of  iheir  district. 

♦  Capacity  about  56  gallons. 
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App.  a.  No.  11. 

Compilation  of 
Returns  of 
Notified  Infec- 
tious Diseases, 
and  registered 
Deaths  there- 
from. 


No.  11. 
Table  showing  Quarter  by  Quarter,  during  the  Year  1892,  for  each  of 
Brgistered  Deaths  from  the  under-mentioned  Diseases,  together 
Sanitary  Districts  in  question. 

[The  Cases  are  a  Somiuary  of  the  Weekly  Returns  of  Notifiable  Diseases  receired 

Quarterly  Betarss  of 


Urban  Sanitaiy 
Districts. 


*^    I  London 


I 


I' 


Croydon     - 

Dover 

Eastbd&me 

Bournemouth 

Southampton 

Reading     • 


Willesden  • 
Homsey    • 
Tottenham 
Oxford 
I  Northampton 
I  Cambridge 
L,  Leyton 


(i 


«5 


II 

> 


Walthamstow 
West  Ham 
Colchester 
Norwich    - 

Exeter 
Plymouth  • 
Devonport  • 
Bath 

Bristol 
I  St.  George 

Gloucester 
'  Burton-on-Trent 
I  Wolverhampton 
'  Walsall      . 
'  West  Bromwich 

Worcester  » 

Smethwick 

Birmingham 

Aston  Manor 

Coventry   • 

Leicester  • 
Grimsby  . 
Nottingham 
Derby 


Popu- 
lation 
(1891). 


SXALL-POX. 


ISt 

Quarte 


4,211,056 

10^.697 
8S.418 
JW.977 
37.650 
65,325 
60,054 

61,266 
4i512 
71,336 
40,741 
61,016 


63,106 

46,316 
204,902 

34,559 
100,964     — 


i_'II 


37,680 
84A79 
54^736 
51,843 

S21365 
86,718 
39,444 
46,047 
82,620 
71,791 
59,4S9 
42.905 
36470 

477,965 
68,639 
52,720 


t     - 


142,051  — 

51376  I  t 

211,984  — 

M446  — 


2nd 
Quarter. 


-'I 

6\a 


3rd 
Quarter. 


II 


4th 
Quarter. 


J 


21 


24 


40. 


2,~ 


26      1 


80 


14 


Total 
forlSM. 


Ill 


423 


4 
14t 


30 
It 


35 

3t 

4 
U    I    - 


•  Pot  51  weeks 


6 

2t 

«t 

1§  - 

1  ,  — 
3t  — 

-§|  - 

3t!- 

6  " 

-t  - 

2  — 

~t  - 

38    1  1 

12t  — 


«      - 


1  Por  SO  wLS.^  "^*  commence  to  send  in  returns  tiU  ISth  week  of  the  year. 
♦  ror  w  weeks.  j  yot  39  weeks. 
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No.  11.  App.A,No.11. 

81  Urban  Sanitaby  Districts,  the  Number  of  Notified  Cases  and  of  Oompiitionof 
with  an  Annual  Summary  of  these   data  for  each  of   the  Urban  NSSSS^ec- 

tioua  Diseases, 


by  the  Board  from  Medical  Officers  of  Health, 
the  Begistrar-GeneraL] 


The  Deaths  are  extracted  from  the  ^at^theroT 


from* 


Urban  Sanitary 
Districts. 


I. 


Stockport 

Macclesfield      • 

Birkenhead 

Wallasey 

Liverpool 

St.  Helen's  (Lanes.) 

Southport 

Wi|?an   . 

Warrington 

Bolton   - 

Bory  (Lanes)   • 

SallOrd  . 

Manchester 

Ashton-mider-Lyne 

Oldham  • 

Accrington 

Burnley- 

Btockbum 

Danren  • 

Preston  • 

Barrow-in-Fomess 

Huddersfleld    • 

Halifax  • 

Bradford 

Wakefield  • 

Bamsley 

Sheffield 

Rotherfaam 

York 

Hull       . 

Middlesbrough  - 

Darlington 

Hartlepool 

West  Hartlepool 

Sunderland 

South  Shields    . 

Nevrcastle-on-Tyne 

Tynemouth 

Carlisle  • 

Newport  (Mon.) 

(Cardiff    . 

Merthyr  Tydfil  - 

Swansea 


Popu- 
lation 
(189L) 


SKiXIrPOX— COn^fJMMd. 


Ist 
Quarter. 


I 


2nd 
Quarter. 


Srd 
Quarter. 


70.263 
98,009 
90484 
83,227 

517^1 
71.288 
48,026 
85.013 
62,742 

115.002 
67,206 

196.136 

605A43 
40.404 

131.463 


87.058 

120.064 
84492 

107,073 
51.712 
05,422 
82364 

216,361 
33,146 
Sft.427 

324343 
42.060 
66.984 

190A»91 
75.516 
38.060 
21.521 
42,402 

130.921 
78.431 

186,345 
46,267 
39476 
64.605 

128340 
592O6O 
907423 


11333,279 


12 


t  - 
t  - 


t 
1    — 


182 


1      1 

4 


8     — 


1     — 


1     - 


431     42 


381 


34 


4th 
Quarter. 


7 
348 

1 


10 


}- 


1305 


Total 
for  1892. 


4 

!♦ 
14 
-t 
177 
23 
-t 
12* 
450 

!• 
-t 

9 
112 

6» 
75 


18 
167 
24 
76 
37t 
43 
lit 

2 

6 
26« 

It 
-t 


i] 


13 


14 


2» 

~~ 

7t 

I 

4 

1 

4t 

— 

It 

— 

lit 

1 

5 

1 

1300 


197 


•  For  61  weeks.  f  Did  not  commence  to  send  in  returns  till  13th  week  of  the  year. 

%  For  60  weeks.  5  For  49  weeks.  T  For  38  weeks.     AqqJp 
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App.  a.  Na  11. 

Gompilfttion  of 
Returns  of 
Notified  Infec. 
tioufl  Diseases, 
and  reKistered 
Deaths  there- 
from. 


1 

Popu- 

Scjlblbt Fever. 

1st 

2nd 

3rd 

4th 

Total 

Urban  Ranitaiy 

lation 

Quarter. 

Quarter. 

Quarter. 

Quarter. 

forU92. 

•Eo  j        Districts. 

(1801). 

1 

1 

Mia 

1 

1 

J 

1 

1 

1 

1 

1     »' 

1 

1 

JS 

1 

M    1  London  • 

4^11.056 

2,801      159 

6.682 

261 

9.325 

365 

9,188 

389 

1 
26.996 

U74 

g- 

'  Croydon- 

102,697 

42         1 

68 

3 

62 

— 

116 

3 

278 

7 

pq. 

,  Dover     - 

33.418 

51 

6 

66 

4 

24 

1 

33 

3 

118f 

14 

'  Eastbourne 

34.977 

It 

— 

13 

1 

10 

— 

21 

— 

451 

1 

i 

'  Bournemouth  • 

37,650 

It 

— 

8 

3 

28 

— 

35 

— 

72t1        S 

1 

1  Southampton    - 

65,325 

6 

— 

6 

— 

10 

— 

43 

2 

64* 

2 

1-4 

..  Reading. 

60,054 

54 

— 

86 

1 

142 

M 

129 

12 

411 

2S 

•o 

'l  Willesden 

61,266 

42 

2 

79 

1 

113 

^ 

131 

« 

366 

8 

,  Homsey 

H512 

2t 

— 

49 

1 

63 

2 

81 

2 

196t 

6 

.is 

,  Tottenham 

71,386 

2t 

1 

86 

4 

129 

6 

182 

4 

399t 

16 

5- 

Oxford    . 

45,741 

t 

2 

11 

— 

16 

— 

27 

— 

«5 

2 

1 

Northampton    - 

61,016 

6 

— 

75 

— 

160 

3 

135 

1 

376 

4 

Cambridge 

36,988 

It 

— 

7 

— 

24 

-^ 

17 

4l»t 

— 

t-4 

t  Leyton  . 

68A06 

t 

4 

124 

8 

184 

4 

244 

4 

552§ 

20 

. 

-  Walthamstow   . 

46,346 

2t 



89 

3 

135 

4 

132 

9 

358t 

16 

5 

j  West  Ham 

204,902 

236 

10 

406 

14 

602 

18 

732 

27 

1.976 

69 

1' 

j  Colchester 

84;S59 

t 

— 

9 

— 

96 

2 

229 

1 

334t 

S 

> 

i  Norwich 

1 

100,964 

22 

— 

34 

— 

54 

— 

285 

6 

345 

6 

i 

.   .  /-    Exeter   • 

37,580 

t 



23 

1 

101 

_ 

184 

2 

308t 

3 

5E 

If. 

Plymouth 

84,179 

32 

— 

104 

3 

880 

13 

750 

28 

1,266 

44 

1  Devonport 

54,736 

t 

— 

10 

2 

67 

2 

109 

4 

17«t 

8 

►•* 

^  Bath     ,. 

51,843 

48 

4 

90 

4 

107 

5 

144 

7 

389* 

20 

'  Bristol    - 

221,665 

234 

5 

376 

14 

896 

13 

355 

13 

1^1 

45 

St.  George 

36.718 

t 

3 

86 

4 

141 

4 

137 

6 

367t 

16 

* 

•d 

Gloucester 

39,444 

4t 

— 

48 

1 

148 

3 

16* 

4 

864t 

8 

J 

Burton-on-Trent 

46fi41 

65 

2 

66 

6 

61 

"»- 

130 

S 

812 

10 

Wolverhampton 

82,620 

45 

1 

28 

— 

41 

— 

130 

2 

244 

3 

Walsall  . 

71,791 

122 

1 

155 

4 

293 

6 

326 

10 

896 

20 

I; 

West  Bromwich 

60,489 

9 

2 

7 

1 

7 

— 

31 

3 

64 

6 

1  Worcester 

42.905 

t     -1 

18 

1 

71 

1 

140 

— 

229t 

2 

? 

1  Smethwick 

36.170 

t 

— 

31 

— 

44 

— 

121 

6 

196t 

6 

j  Birmingham     • 

477.965 

246 

14 

346 

21 

386 

17 

455 

16 

1,433 

68 

1  Aston  Manor    • 

68.639 

70 

5 

166 

3 

95 

— 

77 

4 

397 

12 

(^  Coventry 

52,720 

t 

— 

7 

— 

16 

~~ 

9 

— 

S2t 

~— 

£     r  Leicester 
©•g    1  Grimsby 
^.:§'  1  Nottingham 

142,061 

179 

6 

233 

7 

853 

8 

088 

19 

1,455 

40 

61.876 

2t 

— 

34 

1 

66 

— 

71 

2 

173t 

3 

211,984 

296 

9 

225 

9 

273 

14 

363 

12 

1.156 

44 

PgLj  Derby     . 

94.146 

100 

3 

108 

2 

133 

1 

123 

1 

464 

7 

*  For  61  weeks.  t  D'd  not  commence  to  Lend  in  returns  till  I3th  week  of  the  year. 

%  For  60  weeks  S  For  39  weeks. 
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1 

Urban  Sanltaiy 
Districts. 

Popu- 
lation 
(1891). 

U 
Quar 

SCARLBT  PSYBB— ron/tn«0cl. 

t 

ter. 

2nd 
Quarter. 

3rd         1 
Quarter. 

4th 
Quarter. 

Total 
for  1892. 

1? 

1 

1 

1 

1 

« 

rf 

i 

^ 

I 

1 

1 

1 

1 

1 

1 

1 

1 
'i  Stockport    - 

70.26S 

9 

^ 

23 

1 

22 

_ 

^\ 



106 

1 

1  Macclesfield 

36,009 

6 

— 

8 

— 

13 

— 

23 

— 

50* 

— 

1  Birkenhead 

9e,l&l 

32 

3 

82 

3 

69 

2 

41 

2 

214 

10 

,  Wallasey    • 

83^7 

It 

— 

26 

— 

7 

1 

12 

2 

4Ai 

8 

Liverpool    - 

617^1 

166 

16 

331 

26 

489 

45 

664 

44 

1,640 

181 

'  St  Helen's  (Lanes.) 

71,288 

36 

4 

98 

8 

182 

6 

126 

4 

486 

17 

Southport    . 

48,026 

2t 

19 

46 

— 

17 

— 

17 

— 

81t 

19 

d 

1  Wigan 

65/)18 

78 

4 

41 

2 

62 

2 

37 

2 

208* 

10 

5 

i  Warrington 

52,7« 

28 

8 

137 

16 

206 

24 

181 

19 

502 

66 

1 

j  Bolton 

115,002 

74 

2 

116 

8 

170 

6 

818 

14 

678' 

30 

Bury  (Lanes) 

67,206 

27 

3 

43 

4 

61 

2 

148 

7 

mx 

16 

1 

1  Salford 

198.136 

186 

16 

181 

9 

273 

25 

317 

.^1 

866 

83 

pq 

1  Manchester 

605,313 

317 

22 

418 

48 

446 

32 

4S8 

38 

1,669 

186 

s 

!  Ashton-under-Lyne 

40,491 

46 

2 

41 

1 

20 

— 

21 

8 

127* 

6 

p 

Oldham       . 

131,163 

88 

9 

212 

14 

165 

10 

202 

8 

667 

41 

Aocrington  • 

38,603 

13 

1 

16 

1 

7 

— 

9 

— 

46 

2 

Bomley 

87,068 

33 

1 

27 

1 

37 

1 

71 

3 

168 

6 

!  Blackburn  - 

120.064 

28 

8 

66 

4 

37 

4 

66 

4 

176 

15 

Darwen 

34^102 

0 

— 

66 

6 

66 

5 

71 

5 

191§ 

16 

'  Preston 

107,673 

80 

6 

160 

16 

815 

28 

262 

29 

826§ 

74 

'  Barrow-iu-PumesB 

51,712 

23 

— 

40 

— 

136 

2 

238 

6 

437 

8 

1 
Huddersfleld 

96,422 

71 

102 

6 

100 

6 

91 

8 

364 

18 

Halifax 

82.864 

61 

44 

3 

74 

1 

72 

2 

241 

8 

Bradford     • 

216,361 

90 

181 

6 

241 

12 

481 

21 

943 

44 

i 

Wakefield   - 

33,146 

11 

21 

1 

22 

2 

52 

— 

106 

4 

^ 

1  Bamsley     - 

36.427 

t 

14 

2 

15 

1 

64 

10 

'        93t 

15 

1- 

Sheffield      . 

324,248 

226 

10 

267 

8 

850 

18 

683 

26 

,   1.425 

62 

{H 

Botherham- 

42.050 

18 

14 

1 

31 

1 

42 

3 

105$ 

10 

a 

,  York 

66,964 

18 

— 

16 

— 

23 

— 

61 

1 

107 

1 

Hull- 

199,991 

106 

113 

6 

121 

7 

169 

9 

408 

28 

^  Middlesbrough      - 

76,616 

20 

16 

1 

21 

1 

j 

86 

— 

91* 

3 

^  Darlington- 

38,060 

! 

— 

16 

1 

28 

1 

78 

— 

117t 

2 

Hartlepool  - 

21,521 

1 

4 

— 

2 

}' 

3 

}• 

'         »J!}     6 

1    1131:  •* 

i 

West  Hartlepool    • 

42.492 

ti    - 

1 

— 

23 

89 

Sunderland 

130,921 

99 

6 

42 

3 

96 

1 

170 

8 

407* 

1      '^ 

1" 

1  South  Shields 

78,431  1      6t 

2 

83 

7 

107 

8 

166 

12 

1      850t 

24 

H 

Newcastle-on-Tyne 

186,346  1  199 

4 

179 

6 

224 

2 

868 

14 

965 

26 

Tynemouth  • 

•46.267 

6t 

— 

16 

1 

26 

~ 

1       ^ 

1 

92t 

2 

^  Carlisle       • 

39.176 

It 

2 

24 

— 

28 

— 

1       ^ 

2 

78t 

4 

^  r  Newport  (Mon.)    . 

64,606 

It 

1 

204 

5 

826 

14 

1      385 

8 

l,006t 

28 

^H 

Ctrdiir 

128,840 

466 

24 

678  '  29 

876 

16 

'     843 

15 

'   1.853 

84 

'  Merthyr  Tydfil     • 

68,080 

109 

13 

246 

15 

125 

11 

'      220 

16 

'      790* 

65 

s 

^  Stransea      • 

90,423 

151 

17 

314 

4 

1      222 

17 

!      426 

i    W 

1   U13 

64 

11.833,279  ;7.628  '  463 

i          1 

18,771  |668 

19.666     806 

28346 

1999 

\  64.41^^2,920 

App.A.No.11. 

Compilation  of 
Bctumsof 
Notified  Inf^- 
tious  Diseases, 
and  registered 
Deaths  there- 
ftrom. 


*  For  51  weeks.  t  Did  not  oommenoe  to  send  in  returns  till  13th  week  of  the  year. 

X  For  50  weeks.  5  For  49  weeks.  ^  For  38  weeks. 
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App.  a.  No.  11. 

Urban  Sanitary 
Districts. 

Popu- 
lation 
(1891). 

DiPHTHBBIA. 

Betornsof 
Notified  Infec. 
tious  Diseaaet. 
andregiftered 
Deaths  there, 
from. 

Ut 
Quarter. 

2nd 
Quarter. 

3rd 
Quarter. 

4th 
Quarter. 

Total 
forl89S. 

1 

1 

1 

1 

1 

1 

1 

•- 

1 

1 

hS 

London  - 

4,211,066 

1321 

328 

,m 

437 

2390 

437 

2373 

633 

7.783 

1385 

If 

Croydon 

102,097 

26 

5 

10 

3 

45 

11 

61 

18 

142 

37 

Dover     - 

3$,418 

t 

~" 

2 

— 

1 

1 

2 

2 

6t 

Z 

1^ 

Eastbourne 

34^7 

It 

3 

13 

1 

9 



11 

1 

34t 

5 

Bournemouth  - 

57.650 

t 

3 

2 

1 

2 

1 

U 

5 

16t 

10 

J    '  Southampton    - 

65,325 

1 

— 

1 

— 

4 

— 

4 

1 

10* 

1 

1-4 

.  Beading 

60,054 

10 

— 

7 

6 

6 

2 

15 

3 

38 

11 

1 

WUlesden 

61,266 

29 

7 

46 

, 

30 

1 

37 

6 

142 

17 

Homs^ 

44,512 

6t 

4 

13 

4 

10 

3 

7 

1 

36t 

12 

i 

Tottenham 

71,SS6 

It 

1 

35 

6 

33 

7 

27 

7 

96t 

n 

Oxford  - 

45,741 

t 

2 

5 

— 

12 

8 

68 

15 

85§ 

ts 

1 

Northampton  • 

61.016 

1 

— 

1 

— 

1 

1 

1 

1 

4 

s 

Cambridge 

86.883 

t 

2 

3 

6 

2 

1 

— 

m 

4 

h4 

Leyton  - 

63,106 

t 

12 

50 

4 

54 

4 

64 

10 

168§ 

30 

if 

Walthamstow  - 

46,346 

t 

7 

32 

3 

35 

10 

31 

8 

9et 

28 

a 

West  Ham 

20^902 

68 

11 

74 

13 

141 

27 

128 

25 

401 

76 

i3' 

Colchester 

34,650 

t 

2 

7 

1 

23 

6 

25 

— 

66t 

8 

Ei 

Norwich 

100,964 

27 

4 

21 

2 

26 

4 

46 

6 

190 

16 

^0 

•  Exeter    - 

37,580 

t 



4 

2 

7 

1 

3 

_ 

14t 

3 

^l 

Plymouth 

84,179 

8 

2 

8 

1 

11 

1 

24 

4 

61 

8 

DeTonport 

64,736 

t 

1 

2 

— 

3 

2 

8 

1 

13t 

4 

►^ 

Bath 

51343 

3 

— 

3 

1 

2 

1 

4 

1 

12» 

3 

'  Bristol   - 

221,665 

21 

8 

20 

5 

18 

8 

26 

10 

84J 

31 

St  George 

36,718 

t 

1 

5 

1 

2 

— 

4 

1 

9t 

3 

i 

Gloucester 

39,444 

It 

8 

42 

17 

30 

3 

28 

4 

lOlt 

32 

B 

Burton-on-Trent 

46.017 

6 

2 

8 

3 

11 

— 

19 

1 

43 

6 

Wolverhampton 

82,620 

1 

— 

8 

3 

4 

1 

6 

— 

18 

4 

1- 

Walsall  . 

71,791 

3 

1 

4 

— 

6 

2 

3 

3 

16 

6 

West  Bromwioh 

59,4?9 

— 

— 

5 

3 

2 

— 

— 

— 

7 

3 

»4 

Worcester 

4S.905 

t 

— 

4 

3 

11 

1 

11 

3 

28t 

7 

> 

Smethwick 

36,170 

t 

— 

3 

— 

3 

1 

3 

2 

9t 

3 

Birmingham     • 

477,965 

63 

U 

9S 

19 

170 

24 

127 

22 

468 

74 

Aston  Manor    • 

68,639 

7 

~ 

12 

1 

13 

— 

12 

1 

44 

2 

Coventry 

52,720 

It 

^ 

^• 

^ 

— 

— 

3 

~~ 

4t 

— 

111 

'  Leicester 

142,051 

12 

3 

13 

2 

18 

2 

26 

6 

69 

12 

Grimsby  - 

61376 

t 

1 

— 

1 

2 

1 

1 

— 

3t 

3 

Nottingham     • 

211384 

10 

6 

22 

6 

20 

7 

23 

3 

75 

22 

^* 

Derby     • 

94,146 

12 

5 

19 

7 

16 

6 

19 

3 

66 

20 

*  For  61  weeks.  t  Did  not  commence  to  send  in  returns  till'13th  week  of  the  year. 

t  For  60  weeks.  §  For  89  weeks. 
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Urban  Sanitary 
IMstricts. 


Popu- 
Utti<m 
(1891). 


DiVETSSBiA.— continued. 


1st 
Quarter. 

2nd 
Quarter. 

8rd 
Quarter. 

J 

1 

1 

1 

1 

1 

4th 
Quarter. 


I 


, 


r  Stockport  - 
I  I  Macclesfield 

Birkenhead 

Wallasej     - 

Liverpool    • 

SI.Helen*8  (Lanes. 

Sonthport  • 

Wigan 

Warrington 

Bolton 

Bury  (Lanes.) 

Salford 

Manchester 

Ashton-under-Lyne 

Oldham 

Accrington- 

Bnmley 

Blackburn  • 

Darwen 

Prebton 

Barrow-in-Furness 

Huddersfield 
Halifax       - 
Bradford    ■ 
Wakefield  • 
Bamsley 
Sheffield     • 
Rotherham 
York 
HuU- 
.  Middlesbrough 

Darlington- 
Hartlepool  • 
West  Hartlepool 
Sunderland 
South  Shields 
Newcastle-on-Tyne 
Tynemouth 
Carlisle 

Newport  (Mon.) 
Cardiff 

Merthyr  Tydfil 
Swansea     • 


70.253 
36.000 
99,184 
85,227 
517.961 
71,288 
43/)26 
55,018 
62,742 
115,002 
67,206 
198,136 
605,343 
40.404 
131.468 
38,603 

120,064 

34,192 

107.578 

*  61.712 

96,422 
82,864 

216,361 
88446 
86,427 

324,243 
42,050 
66,984 

199,991 
75,816 

38,060 
21.521 
42,492 

130,921 
78,431 

186,345 
46,267 
39,176 


11333,279    2,178 


6 

t 

36 

20 
2t 
3 
6 

11 
8 

48 
110 
6 
3 
1 
3 


5 
9 

2 
10 
21 

9 

It 
69 

6 
14 
36 

8 


36 


64.605 
128.840  48 
7 
90.423 


3 
3 

3 
2 

5 
1 

19 

6 
8 
2 

3 

1 
3 
19 
1 
2 

1 

4 


611 


5 

1 
10 

8 
37 

9 

3 
4 

36 
4 

54 

112 

8 

14 
4 
2 
3 


2,966 


602 


6 

4 

61 

21 

8 

4 

3 

48 

10 

66 

106 

1 

0 

11 

8 


6 
1 
6 
8 

61 

1  I      18 

2 

4 

5 

10 
0 

62 
117 


8,606 


15 
1 

2 
3 
6 
2 
14 
30 

1 
10 

7 


4 
2 

3 

7 
7 
1 
1 

24 
1 
1 


1      — 

4 


780  14,026 


6 
6 
2 
6 

1 

18 
2 
4 


Total 
for  1892. 


1.012 


22 
2* 

25 

20t 
185 

68 
7t 

14' 

17 
113* 

210 
444 

10* 
27 


31 

18 
71 
40 
28 
45t 
230 
18t 
28 
96 
23* 

8t 

n 

39* 
63t 
167 
18t 
31t 

17t 
163 
28* 
10 


12,886 


0 

6 

5 

11 

13 

7 

58 

102 

6 

16 

10 

9 

1 


15 


3,104 


App.  a.  No.  11. 

Cknnpilation  of 
Returns  of 
Notified  Infec- 
tious Diseases, 
S5.^«i»tered 
£eaUi8  there- 
froin. 


•  For  81  weeks. 
%  For  60  weeks. 


t  Did  not  commence  to  send  in  returns  till  13th  week  of  the  year. 
§  For  40  weeks.  Y  For  88  weeks. 
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App.  a.  No.  11. 

Compilation  of 
Beturnsof 
Notified  Infec- 
tioas  Diseases,  • 
and  registered 
Deaths  there- 
from. 


•a 

s 

I 


Urban  Sanitary 
Districts. 


London  - 

Croydon 
Dover     - 
Eastbourne 
Boumemoath 
Southampton 
Beading - 

Willesden 

flomsey 

Tottenham 

Oxford    - 

Northampton 

Cambridge 

Leyton    - 


Walthamstow 
West  Ham 
Colchester 
Norwich 


Exeter  - 
Plymouth 
Devonport 
Bath      • 

Bristol   - 
St.  George 
Gloucester 
Burton-on-Trent 
Wolverhampton 
Walsall  . 
West  Bromwioh 
Worcester 
Smethvick 
Birmingham    • 
Aston  Manor    • 
Coventry 

f  Leicester 
Grimsby 
Nottingham 

,  Derby    - 


Popu- 
lation 
(1891). 


4,211,056 

102,687 
83,418 
3*,»77 
87,660 
65,325 
60,0M 

61,266 
44,512 
71,836 
45,741 
61,016 
36,983 
63,106 

46,346 
204,902 

34,559 
100,964 

87,580 
84,179 
54,736 
51,843 

221,665 
36,718 
39,444 
46,047 
82.620 
71.791 
59,489 
42.905 
36,170 

477,966 
68,639 
62,720 

142,051 
61,876 

211,984 
94.146 


'Fbvee." 


Ist 
Quarter. 


2nd 
Quarter. 


3rd 
Quarter. 


4th 
Quarter. 


3 

t 
It 

t 
6 
3 


t 
15 
It 
32 


18 


22 

t 

t 
21 
20 
11 
3 
2t 

t 
64 
12 

t 


18 
It 
37 
13 


80 

483 

90 

866 

130 

— 

7 

1 

11 

— 

1 

1 

1 

1 

2 

— 

4 

1 

4 

1 

1 

1 

2 

1 

2 

4 

7 

2 

45 

9 

— 

4 

— 

4 

4 



6 

1 

12 

1 

— 

6 

— 

6 

6 

6 

26 

4 

42 

9 

1 

2 

— 

6 

1 

2 

2 

— 

8 

2 

3 

2 

— 

22 

3 

1 

18 

1 

24 

2 

1 

6 

1 

16 

3 

4 

20 

8 

62 

10 

— 

7 

2 

12 

•  2 

4 

24 

8 

38 

8 

2 

8 

- 

21 

2 

3 

36 

6 

88 

5 

1 

3 

— 

7 

2 

2 

2 

— 

7 

2 

4 

19 

34 

4 

— 

5 

0 

1 

1 

2 

6 

1 

6 

18 

13 

4 

1 

26 

21 

6 

2 

16 

15 

2 

— 

6 

— 

16 

4 

7 

10 

8 

1 

2 

6 

— 

8 

1 

13 

44 

72 

7 

8 

11 

22 

2 

1 

8 

18 

8 

2 

22 

43 

4 

6 

17 

89 

6 

6 

30 

6 

67 

7 

3 

11 

~ 

14 

2 

17 
1 
5 

67 
11 

4 

7 

14 
14 
13 
81 

6 
92 
12 
86 

36 
89 

''i 

16 


167 


Total 
forisn. 


Ill 


tfiSi  \    487 


4t 
14t, 

^, 
80* 

17 


27 

18t 

«3t 

12§ 

IS 

46t 

61§ 


2et 

137 
40t 
114 


61t 
99 
lit 
16* 

182t 

26t 
12t 
59 
81 
41 
88 
61t 
13t 
262 
67 
61tl 


113 

9et 

211 
68 


•  For  61  weeks.  t  Did  not  commenoo  to  send  in  returns  tUl  ISth  week  of  the  vear. 

t  For  60  weeks.  §  For  89  weeks 
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Urban  Sanitary 
IHstricts. 


I 


r 


Stockport   - 

Macclesfield 

Birkenhead 

Wallasey     - 

Liverpool    - 

St.  Helen's  (Lanes. 

Southport  • 

Wigan 

Warrington 

Bolton 

Bury  (Lanes.) 

Salford 

Manchester 

Ashton-under-Lyue 

Oldham 

Accriugton  - 

Burnley 

Blackburn  • 

Darwen 

Preston 

Barrow-in-Furness 

Huddersfield 
Halifax 
Bradford     - 
Wakefield  - 
Bamsley     • 
Sheffield     - 
Rotherham 
York 
Hull 
'  Middlesbrough 

,  Darlington  - 
I  Hartlepool  - 

West  Hartlepool 

Sunderland  - 

South  Shields 
1  Newcastleon-Tyni 

Tynemouth 


(^rlisle 

Newport  (Mon.) 
Cardiff 

Merthyr  Tydfil 
Swansea 


Popu- 
lation 
(1891). 


*  Fbveb  *'— continued. 


1st  2nd 

Quarter.     Quarter. 


70,253 
86.009 
99,184 
33,227 

617,951 
71,283 
43,026 
6^,013 
52,742 

115,002 
57,206 

198,136 

505,343 
40.494 

131,463 
38,603 
87.053 
120.06^1 
3^192 
107,573 
51,712 

95,423 
82,8&l 

216,361 
33.146 
35,437 

32M43 
42.030 
66,984 

190.991 
75.516 

38,060 
21,521 
42,402 

130.921 
78.431 

1S6345 
46.267 
39.176 

64.695 

128.8i9 

68.080 

90.423 


11.833,279 


Srd 
Quarter. 


4th 
Quarter. 


1 

1 

23 

6 

16 

3 

17 

2 

— 

7 

— 

9 

1 

1 

33 

2 

16 

6 

38 

7 

70 

2t 

4 

6 

2 

13 

7 

30 

152 

22 

139 

24 

238 

35 

343 

27 

6 

31 

6 

38 

5 

43 

t 

— 

6 

1 

7 

2 

20 

41 

4 

19 

3 

30 

3 

34 

2 

1 

6 

1 

19 

5 

13 

14 

4 

15 

1 

16 

6 

.50 

14 

6 

6 

1 

2 

— 

11 

78 

20 

45 

11 

128 

23 

106 

169 

35 

115 

22 

157 

30 

195 

10 

8 

13 

1 

30 

4 

30 

40 

0 

7 

2 

13 

4 

23 

3 

1 

4 

— 

7 

2 

10 

18 

4 

27 

5 

26 

6 

20 

20 

10 

11 

7 

29 

U 

20 

13 

4 

8 

2 

15 

2 

7 

17 

2 

24 

9 

38 

8 

76 

16 

— 

39 

6 

18 

1 

21 

6 

1 

3 

1 

10 

3 

7 

20 

8 

8 

1 

16 

1 

22 

16 

3 

9 

1 

31 

9 

20 

8 

2 

5 

1 

5 

1 

10 

t 

2 

2 

1 

5 

2 

2 

72 

12 

87 

10 

54 

10 

44 

16 

12 

6 

3 

6 

3 

8 

17 

5 

12 

1 

80 

8 

C3 

21 

2 

20 

7 

47 

11 

62 

11 

6 

7 

1 

21 

4 

23 

2t 

1 

2 

1 

7 



31 

4 
t 

}* 

4 

]' 

6 
11 

}' 

1 
6 

41 

6 

30 

8 

229 

20 

in 

It 

7 

13 

8 

16 

4 

13 

26 

3 

30 

3 

83 

6 

20 

t 

3 

7 

2 

1 

— 

4 

It 

1 

22 

6 

11 

— 

12 

t 

2 

4 

1 

116 

2 

56 

S3 

7 

12 

3 

49 

n 

36 

15 

2 

23 

2 

6 

1 

10 

20 

8 

20 

3 

60 

4 

97 

1.680 

^T 

1.760 

346 

3.342 

628 

8,472 

j    App.  a.  No.  11. 

I  Compilation  of 

1  Returns  of 

„  ^  ,  Notified  Infec- 
Total       I  tious  Diseases, 
for  1892.     I  and  registered 
Deaths  there- 
from. 


23 
11 

2l 


57 

19* 
156 

61t 
872 
ISO 

83t 
124* 

40 

95' 

33$ 
857 
636 

83» 

83 

24 

91 

80 

*3§ 
166§ 

94 

26 
66 
79 
28 
9t 
207 

m 

178 
150 
62* 

42t 
15$. 
17t 

411* 
43t 

109 
12t 
46t 

176t 
130 
54» 

197 


10,2M 


17 

1 
26 
20 
131 
25 

7 

14 
10 
22 
10 
82 
129 
14 
17 

7 

18 
35 

0 
36 

9 

6 

8 

19 

6 

6 

38 

19 

26 

34 

17 


1,903 


*  For  61  weeks.  t  Did  not  commence  to  send  in  returns  till  13th  week  of  the  year* 

t  For  60  weeks.  §  For  40;weeks.  f  For  88  weeks. 
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No.  12. 

Report  on  the  Origin  and  Peogress  of  the  Western  Diffusion  of  *  -^  * 

Cholera  during  the  Year  1«92  ;  by  Dr.  F.  W.  Barry.  Sd^ftt^JSToi 

The  following  account  of  the  Western  diffusion  of  cholera  in  1892,  Sfful^^o™ 
'which  I  have  prepared  in  accordance  with  iustnictions,  is  to  be  regarded  Ch^cramisw; 
as  a  contribution  only  towards  the  history  of  the  epidemic  in  that  year,    ^     '  Barry, 
pending  the  issue  by  the  several  Governments  concerned  of  complete 
official  reports.     The  materials  from  which  this  account  has  been  drawn 
up  consist  largely  of  statistics  collected  in  the  Department,  and  obtained 
from  official  and  from  non-officiul  sources.     Amongst  the  former  are 
included  documents  communicated  to  the   Board  by  the  Foreign  and 
Colonial  Offices,  by  means  of  which  the  information  obtained  from  non- 
official  sources    has  in  many    instances    been    corrected  or  verified. 
Complete  official  reports  dealing  with  the  whole  year  1892  have,  up  to 
the  date  of  writing,  been  received  with  respect  to  the  Department  of  the 
Seine*  in  France,  the  States  of  Hamburgf  in  Germany,  the  Austrian 
portion  J  of  the  Austro-Hungarian  Empire,  the  city  of  Budapest,  §  and 
the  town  of  Havre.  || 

In  addition  to  these,  an  official  Memorandum^  with  respect  to  cholera 
in  the  German  Empire  from  the  commencement  of  the  epidemic  to 
November  19th,  1892,  and  a  statistical  account*  •  of  cholera  in  Hungary 
have  been  published.  I  am  also  indebted  for  much  information  to  non- 
official  papers  with  respect  to  cholera  in  the  Department  of  Seine-et- 
Oise  by  Drs.  Proust,  Nelter,  and  Thoinot,tt  and  in  Belgium  by  M. 
Beco4it  1  have  further  had  the  advantage  of  consulting  Dr.  Clemow's 
very  complete  account§§  of  the  epidemic  in  the  Bussiau  Empire,  from 
its  commencement  to  December  1st  (old  style),  1892,  and  a  series  of 
papersjlll  which  appeared  in  the  "Lancet,"  dealing  with  the  epidemic  in 
France. 

In  the  first  instance,  I  propose  to  give  a  short  summary  of  the 
Western  march  of  cholera  during  1892,  and  afterwards  to  deal  with 
the  history  of  the  disease  in  the  several  countries  invaded. 

*  L'l;pid^mie  Chol^riqae  de  1892,  dans  le  D^partement  de  la  Seine.  Conseil 
d'hygi^no  publiqae,  et  de  salubrity  da  DSpartement  de  de  Seine,  Pr^fectore  de  Police. 
Paris,  1893. 

t  Bericht  des  Me^icioal-Inspectorats  iiber  die  Medicinische  StatiBtik  des  Ham- 
borgischen  Staates  fOr  das  Jahr  1892.    Dr.  Reinecke  pp.  28-50. 

t  Die  Cholera  in  den  im  Reicherathe  vertretenen  Kdnigreichen  and  L&ndem  im  Jahr 
1892.  Pablished  as, a  separate  number  of  the  Woehenschrift  das  Oesterreichiscbe 
tSanit&tswesen.    January  19,  1893. 

§  Tiszti  F5onrosi  Hivatal  Jelentese  a  Budapest  T^  es  szekv^rosban  1892/93  ^vben 
fell^pett  Choler&rdl.    Budapest,  1893. 

II  Ville  du  Havre.  Bureau  Municipal  d'Hygi^ne.  BelevS  General  de  la  Statistique 
D^mographique  et  MMicale  ayee  Texle  explicatif  pour  une  p^riode  d^cennalo 
1880-1889.  Supplement. — £pid^mie  de  Cholera  en  1892,  par  M.  le  Docteur  Gibert 
Havre  1893. 

%  Denkschrift  iiher  die  Choleraepidemie,  1892. 

***  Hieronymi  Karoly  Magyar  Kiralyi  Belilgyminiszt»r  Jelentese  az  orz&g 
Kdzes6nzs6gi  yiszonyairol  az  1892-ik  ^vben.    Budapest,  1893,  pp.  viii-ix,  58-64. 

*t  I<e  cholera  dans  le  D^partement  de  Seine-et-Oise  en  1892,  par  MM.  les  Drs. 
Proost,  Netter  et  Thoinot.  (BeTue  D'Hygidne  et  de  Police  Sanitaire,  Tome  XV., 
pp.  577-619.    Paris,  1893.) 

JX  Communicatioi»  concemant  T^pid^mie  de  cholera  de  1 892  en  faite,  Stance  du 
Conseil  Sup^rieur  d'Hym^ue  publique,  le  13  Octobre  1892,  par  limile  Beco, 
Secretaire  G^n^ral  du  Minist^re  de  TAgricultore,  de  I'lndustrie  et  des  Travaax 
Publics,  charge  de  ^la  direction  g^n^rale  du  service  de  iant6  et  de  I'Hygi^ne. 
Bmxelles,  1893. 

§§  The  cholera  epidemic  of  1892  in  the  Russian  Empire  with  notes  upon  treatment 
and  methods  of  disinfection  in  Cholera,  and  a  short  account  of  the  conference  on 
cholera  held  in  St.  Petersburg  in  December  1892,  by  Frank  Clemow,  M.D.,  Long- 
mans, Green,  &  Co.,  Jx>ndon  and  New  York,  1893. 

Jill  Cholera  in  France,  from  our  special  correspondent  **  Lancet" 
E    76910.         •  .  . 
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On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Cholera  iu  1892 
by  Dp,  Baxry. 


APP.A.K0. 12.  At  the  commencement  of  1892,  cholera  was  still  lingeriDg  in  the 
Vilayets  of  Damascus  and  Beyrout  in  Syna,  and  in  those  of  Hedjaz  and 
of  Yemen  in  Arabia,  the  remains  of  a  diffusion  along  the  pilgrim  route 
in  1890-91,  but  each  of  these  district's,  with  the  exception  of  Hedjaz,  wa» 
reported  to  be  free  from  the  disease  before  the  end  of  the  firet  quai^er 
of  the  year.  Befoi  e  cholera  had  entirely  died  down  in  Yemen  travellers 
from  thence  had  infected  the  Somali  Coast  of  Africa,  where  early  in 
May  the  disease  was  reported  to  be  raging  violently.  There  were 
rumours  also  of  the  presence  of  cholera  in  Afghanistan  daring  the  winter 
of  1891-92,  but  their  truth  had  not  been  fully  established. 

In  the  following  Table  I.  will  be  found  a  summary,  giving  the  dates 
when  cholera  was  first  recognised  in  the  more  important  localities 
invaded  during  1892,  together  with  notes  as  to  the  reputed  origin  of  the 
infection.  The  information  with  regard  to  the  origin  of  the  infection  is 
not  given  in  the  case  of  large  towns  situate  in  countries  in  which  cholera 
had  at  the  time  become  prevalent. 

Tablk  I. 


Date  of 
first  recog- 
nised case 
of  Cholera. 

Name  of  Town. 

Country. 

Reputed  Origin  of 
the  Infection. 

Character  of 
Outbreak. 

March  81  - 

Nanterre 

France 

? 

Epidemic. 

M     15     • 

iJelalabad  - 

Afghanistan 

?Hardwiir  - 

M 

.     19     . 

Kabul 

„ 

?Jelalabad  - 

»»■ 

n       21       . 

Parte. 

France 

? 

ir 

„  fso   . 

Harrar       • 

Africa. 

Yemen 

f. 

MayM     . 

Herat 

Afghanistan 

Kabul 

». 

„      6     . 

Srinagar      • 

Kashmir 

Punjob 

*r 

n     7      . 

Turbat-%  ^Sheikh. 
Jam. 

Persia 

Herat 

l» 

«    27      . 

Meshed 

n                     ' 

Turbat- i- Sheikh - 
Jam. 

»*■ 

.    81      . 

Kaachka 

Russian   Turkestan 

Meshed 

»► 

June  18     • 

Baku 

Russian  Caucasus  • 

Russian  Turkestan  • 

»»^ 

n      24       - 

Astrakhan    - 

Russia  in  Kurope    - 

Baku 

»» 

July   6     . 

Havre 

France 

Courbevoie  - 

„ 

..      6     - 

Bostof-on-Don 

.  Russia  in  Europe    • 

Baku 

»» 

..    20     . 

Aspelaere     • 

Belgium 

Argentouil    . 

Isolated  caae. 

M    29      - 

Etichove 

1 

1                M                                -                      - 

Aubervilliors 

M                        «* 

Aug.   1      . 

St.  Petersburg 

Russia 

? 

Epidemic. 

»      1      - 

Teheran 

Persia 

? 

II 

,.       6      • 

Moscow 

Russia 

? 

M 

n    13      . 

Lublia 

Russian  Poland      - 

P 

„ 

^    18      - 

Jumet 

Belgium 

Sarcelles       • 

A  few  cases. 

«    16      • 

Ispahan 

Persia 

f 

Epidemic. 

„    15     -  .  Antwerp 

Belgium 

Havre 

BeyenX  cases. 

1 
.     16     . 

Hamburg     • 

Germany      • 

r  /Russia  •          O 
^Havre.          -i 

Epidemic. 

.,    It      • 

Grangemouth 

Scotland 

Hamburg    • 

Isolated  cases. 

.    25      - 

London 

England 

n 

•»        p 

M    26 

Rotterdam  - 

Holland 

. 

m              •           ' 

SeTeral  oases. 
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Date  of 
first  recog. 
nisedcase 
of  Cholera. 

Name  of  Town. 

Country. 

1 

1 

Reputed  Origin  of 
tne  Infection. 

Charaott'r  of 
OutbrciiK. 

Aug.28     . 

Aarhua 

Denmark     • 

Hamburg      • 

Isolated  cai>ts. 

»    29     . 

Holland       . 

» 

»t 

«    31      - 

Tangiera     • 

Morocco 

ff            ... 

„ 

SApt^  2     • 

Capri  - 

Italy  . 

n 

,. 

»      4      - 

Christ  iansund 

Norway 

,.                    - 

r. 

»      4      . 

Loheiya 

Arabia 

Somaliland  • 

Epidemic. 

«      8      - 

Podgorze 

Austria 

?  Russia 

» 

„      9      . 

Trebizond    • 

Turkey  in  Asia 

Russia 

., 

«    11      . 

Cracow 

Austrian  Poland      • 

?  Russia 

Several  cases. 

M    12      • 

Ezeroum      • 

Turkey  in  Asia 

fi    f  Russia  -          •  > 
'    iPersia  -          -i 

Epidemic. 

»    IB      - 

New  York    • 

United  States 

Hambiirg     - 

Isolated  ( nses, 

«    15      - 

Hodeidah     - 

Arabia 

Loheiya 

Epidemic. 

f»    26     • 

Bada-Pest    - 

Hungary 

?  Hamburg  • 

M 

4>5t.l9     - 

Semendria   • 

Servia 

Hungary 

A  few  cases. 

..    24      . 

Belgrade 

*»              ■          * 

Semendria    - 

1 

Nov.  14     . 

Husiatyn      - 

Austria 

Russia 
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Names  of  places  outside  Europe,  printed  in  italics.    For  the  purposes  of  this  Report  the 
Caucatut  is  regarded  as  part  of  Europe. 

From  the  above  list  some  notion  may  bo  obtained  of  the  extent  of  the 
diffusion  of  cholera  in  1892,  a  diffusion  which  was  in  some  respects 
utterly  unlike  any  previously  recorded,  for  it  extended  from  three 
centres,  one  western,  commencing  in  the  suburbs  of  Paris,  and  extending 
slowly  from  point  to  point  in  France,  more  especially  towards  the  north 
and  west,  and  subsequently  invading  Belgium,  and  thence  to  some 
extent  Holland  ;  the  other  two,  eastern,  spreading,  in  the  one  instance, 
from  Herat  in  Afghanistan  by  way  of  Persia  to  Russian  Turkestan,  and 
thence  with  unprecedented  rapidity  across  the  Caspian,  through  the 
Caucasus,  and  through  European  Kussia,  its  course  being  generally 
marked  by  violent  outbursts  and  wide  diffusions ;  the  other  which  was 
practically  a  continuation  of  the  epidemic  of  1890-91  a^ecting  Arabia 
and  the  Somali  coast  of  Africa  only. 

The  outbreak  in  France,  which  like  that  of  Spain  in  1890  is  generally 
regarded  to  have  been  a  recrudescence  of  former  cholera,  commenced  at 
Nanterre,  one  of  the  suburbs  of  Paris  on  March  31st,  extended  to  the 
neighbouring  communes,  and  reached  Paris  on  April  21st.  Thence  it 
followed  the  course  of  the  Seine,  and  reached  the  sea  coast  at  Havre,  on 
July  5th. 

The  outbreak  in  Afghanistan  spread  to  Persia  on  May  7th,  thence  to 
Russian  Turkestan  (Kaachka),  on  the  31st,  and  from  thence  passed 
along  the  line  of  railway  to  the  Caspian  Sea  in  one  direction,  and  to 
Samarkand  in  the  other.  It  reached  Baku,  in  the  Caucasus  on  Juno 
18th,  Astrakhan  at  the  month  of  the  Volga  on  the  24th,  and  from  these 
two  points  rapidly  invaded  nearly  every  province  in  Russia,  reaching 
St.  Petersburg  and  Moscow  by  the  beginning  of  August,  and  Polawl 
before  the  end  of  the  second  week  in  the  same  month.  On  August  16th^ 
cholera  appeared  at  Hamburg,  and  spread  there  with  enormous  rapidity. 
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From  Hamburg  it  extended  to  a  large  number  of  places  in  Germany, 
and  isolated  cases  were  conveyed  on  ship-board  to  the  British  Islands, 
to  Norway,  Denmark,  Italy,  Morocco,  and  the  United  States  of  America. 
From  Hamburg  also,  cholera  was  conveyed  to  Belgium — a  country  which 
had  already  been  invaded  by  cholera  from  France — and  to  Holland.  The 
outbreaks  in  Austria  and  Hungary  followed  the  introduction  of  persons 
or  of  goods  from  Hamburg  or  from  Russia,  whilst  the  disease  was 
introduced  into  Servia  from  Hungary. 

The  diffusion  was  not  confined  to  Europe;  it  .affect-ed  nearly  the 
whole  of  Persia,  the  vilayets  of  Van  and  of  Ezeroum  in  Turkey  in  Asia, 
as  well  as  the  greater  part  of  the  Russian  possessions  in  Centra]  Asia, 
and  a  considerable  portion  of  Siberia, 

The  extent  and  intensity  of  the  diffusion  may -to  some  degree  ,be 
appreciated  by  a  consideration  of  the  following  Table  II.,  in  which  a 
summary  is  given  of  the  number  of  deaths,  and  of  cases  occurring  in  the 
several  countries  affected,  as  far  as  they  can  be  gleaned  from  the 
statistics  that  have  been  published. 

Table  II. 


Country. 

Population. 

Date  of  First 

Eecorded  Attack 

of  Cholera. 

Beported  Cholera. 

Period  to  which  the 
Figures  in  the  two 

Number. 

Date  of 

Ceosuf. 

Attacks. 

Deaths. 

preceding  columns 
refer. 

France         -         .         - 

38343.192 

1891 

March  31  - 

, 

? 

4.650 

March  31  to  Dec  31. 

? 

— 

April  ?      - 

f 

10,000 
(about) 

Epidemic  period. 

Afghanistan 

i,000,000 

estimated 

..     16     - 

f 

7.000 

(about) 

n 

Kashmir  (Sriniigar) 

120340 

1891 

May  6      - 

8.928 

5,736 

May  6  to  June  30. 

FenU 

7300.000 

estimated 

».     7 

? 

63.962 

„      7toDec26. 

Central  Asiatic  Russia      - 

6327.098 

1885 

n     31         . 

68.102 

31.804 

n    31  to  Dec  IS. 

Caucasus      - 

7.284327 

n 

June  18 

134,768 

69,423 

June  18  to    „    18, 

Bnssia  in  Europe    - 

95,990.176 

• 

u     24 

831,077 

151.626 

„     24to    ,.    13. 

Bdgium       . 

6,069321 

1880 

July  20      • 

1,852 

961 

July  20  to  Dec  81. 

Siberia 

4.313.680 

1880 

»     24 

31,097 

15,037 

„    24  to  Dec  IS. 

Turkey  in  Asia  (exclusiTe 
of  Arabia). 

f 

M     26 

9.000 
(about) 

5.000 
(about) 

^     26to     „    81. 

Germany      - 

49.428,470 

1890 

Aug.  16 

18,625 

9.563 

Aug.  16  to  Not.  19. 

Scotland      . 

4.025.647 

1891 

M     19 

4 

Tear  1892. 

England 

29.002325 

ft 

M     25 

36 

11 

»•           m 

HoUand       - 

4311.415 

1S89 

«     26 

f 

293 

f         m 

Denmark     -         -         - 

2,186335 

1890 

-     28 

4 

m         »* 

Morocco       •         •         - 

8,000.000 

estimated 

..     31 

? 

f»          « 

Itely  .         .         .         - 

30.168.408 

1890 

Sept.  8 

2 

It              M 

Norway       •         .         - 

1.968.674 

1891 

«      4 

2 

n          $» 

AnUa 

? 

— 

M        4 

f 

2,000 
(aUut) 

m         m 

Austria 

23.748,002 

1890 

M          It 

214 

126 

m         n 

UnitedStates 

62.622,250 

1892 

M     16 

88 

65 

H         m 

Hungary 

17.483.789 

1890 

„     26     . 

2,231 

IW 

•»         m 

Senria 

2.161,962 

1890 

Oct.  21      ' 

33 

19 

-        m 

•  Bussia  in  Europe  1886,  Poland  1890,  Finland  1889. 
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I  have  already  stated  that  the  western  diffusion  of  cholera  in  1892   Ap?.A.No.  12. 
extended  from  three  centres,  in  France,  in  -Afghanistan,  and  in  Arabia  onthe"iSigin 
respectively,   and  that  of  tliese  the  two  first-named  were  established  in  fh  ^^w^teS^  **^ 
March  and  in  May  respectively,  whilst  the  third  was  already  in  existence  Dimwion  of 
at  the  beginning  of  the  year.    Notwithstanding  the  fact  that  cholera  was  ^y  j)5."yj^i?^  *' 
reported  to  have  appeared   in  Arabia  and  in  France  before  it  did  in 
Afghanistan,  I  propose  to  consider  first  in  order  the  progress  of  cholera 
in  it«  march  westwards  along  the  northern   overland   route  through 
Afghanistan  and  Pei^sia,  a  route  by  which  cholera  had  invaded  European 
Russia  in  1823,  1830,  and  1846,  but  never  since  until  1892. 

Afghanistan. 

On  March  8th,  1892,  a  telegram  from  Teheran,  dated  March  7th, 
appeared  in  the  *' Times,"  in  which  it  was  stated  that  cholera  was 
raging  at  Herat,  and  that  the  disease  was  advancing,  cases  having  been 
reported  fromKuhsan  on  the  Herat  and  Meshed  road  ;  but  in  a  telegram 
from  the  same  source,  dated  April  5th,  doubts  were  expressed  as  to  the 
genuine  nature  of  the  epidemic.  There,  however,  appears  to  be  no 
question  that  cholera  was  prevailing  extensively  at  Herat  early  in  May 
1892. 

Two  accounts,  differing  very  widely,  have  been  given  with  respect  to 
the  progress  of  cholera  in  Afghanistan.  According  to  one  account,* 
the  epidemic  commenced  at  Jelalabad,  about  the  month  of  December 
1891,  spreading  to  Kabul,  and  thence  traversing  the  mountainous 
territory  separating  Kabul  from  Herat,  finally  reaching  tlie  latter  place 
in  March  1892. 

According  to  the  second  account,t  cholera  is  reported  to  have  first 
appeared  in  Afghanistan  (?  Jelalabad)  on  April  15th,  1892,  the  disease 
reaching  Kabul  on  April  19th,  from  which  date  to  April  29th,  5,575 
deaths  from  cholera  are  said  to  have  taken  place  there.  From  Kabul  the 
disease  was  conveyed  to  Herat,  where,  by  the  second  week  in  May, 
2,000  deaths  were  reported  to  have  occurred. 

Both  accounts  agree  in  tracing  the  importation  of  the  disease  from 
India.  In  view  of  these  statements  it  will  be  useful  to  consider  briefly 
the  facts  with  respect  to  the  diffusion  of  cholera  in  India  at  the  end 
of  1891  and  the  beginning  of  1892,  in  order  to  ascertain  if  any 
special  circumstances  existed  in  that  country  which  would  favour  the 
introduction  of  cholera  into  Afghanistan  at  either  period. 

India. 

From  the  official  recordsj  it  appears  that  cholera  was  in  1891 
prevalent  amongst  the  general  population  throughout  almost  the  whole 
of  India,  and  that  the  total  number  of  deaths  recorded  as  due  to  it  was 
601,603,  the  highest  figure  recorded  in  any  year  since  1877,  and 
equivalent  to  a  death-rate  of  upwards  .of  .28  per  10,000  of  the  popula- 
tion. The  deaths  month  by  month  in  each  province  are  recorded  in 
TableJII.,  

*  La  Revae  Medico  Pharmiceatiqile,  Consttuithiople,  August  3l8t,  1892. 
t  Hygienische  Rundschau,  September  15,  1892. 

i  Anoual  Report  of  the  Sanitary  Commissioacr  with  the  QoTemment  of  ludia, 
1891.    Calcutta,  1893. 
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From  the  above  Table  it  will  be  observed  that  cholera  was  prevalent   App.a.No.  12. 
throughout  the  whole  year,  and  that  although  at  its  maximum  during  on  the"origm 
the  four  months  April  to  July,  the  deaths  recorded  in  December  were  and  Progress  of 
exceptionally  numerous.    There  was  thus,  as  regards  the  whole  of  India,  Diifiision  of  • 
a  special  prevalence  of  cholera  in  1'891,  and  a  great  mortality  from  that  by  Dr^BMryf^* 
disease  in  December.     But  special  danger  to  Afghanistan  as  regards 
cholera  invasion  could  only  come  either  by  way  of  the  Punjab  or  by 
way  of  Biluchistan,  where  the  frontiers  of  these  provinces  are  coter- 
minous with  that  of  Afghanistan.     From  Table  III.  it  will  be  observed 
that  the  death-rate  from  cholera  in  the  Punjab  during  1891  was  under 
-5  per  10,000  of  the  population,  a  not  exceptional  rate  for  that  province, 
but  on  examining  the  Report  for  the  Punjab*  it  appears  that  whereas 
10,107  deaths  were  recorded  for  the  whole  province  in  a  population 
of  upwards  of  20,000,000,  no  less  than  3,863  deaths  from  cholera,  or 
upwards  of  one-third  the  total  number,  occurred  in  the  districts  of 
Feshdwar  and  Kohat,  the  aggregate  population  of  which  is  less  than 
1,000,000.     The  cholera  mortality  rates  in  the  districts  of  Peshawar 
and  Kohdt  were  48*2  and  35*7  per   10,000  of  their  total  populations 
respectively,  whilst  the  rate  observed  in    the  town  of  Peshdwar,   a 
town  between  which  and  Afghanistan  there  is  much  communication, 
reached  56  per  10,000,   and   here  cholera  is   reported  to  have  been 
prevalent  from  July  5th  to  December  19th. 

As  regards  Biluchistan  also,  it  appears  from  the  Annual  Report f  of 
the  Sanitary  Commissioner  with  the  Government  of  India  that  cholera 
was  more  or  less  prevalent  there  during  the  second  half  of  the  year  1891. 
He  makes  reference  to  the  facts  that  in  August  and  September  severe 
outbreaks  occurred  in  some  villages  and  in  a  nomad  encampment  in 
the  Quetta  district;  that  late  in  these  months  certain  villages  of  the 
Pishin  district  (situate  north  of  Quetta  on  the  Kandahar  Road)  were 
severely  affected,  and  that  amongst  other  places  invaded  towards  the 
end  of  the  year,  cholera  attacked  the  coolies  engaged  in  the  reconstruc- 
tion of  the  railway  in  the  Bolan  Pass. 

There  were  thus,  at  the  end  of  1891,  special  circumstances  existing  in 
the  Punjab  and  in  Biluchistan  favourable  to  the  spread  of  cholera  to 
Afghanistan. 

In  the  early  months  of  1892  a  special  diffusion  of  cholera,  which  was 
well  marked  in  the  provinces  on  the  Indo-Afghan  frontier,  took  place 
in  India,  upon  the  compulsory  dispersion  of  pilgrims  attending  the 
Hardwar  fair.  From  the  Annual  Report}  for  1892  of  the  Sanitary 
Commissioner  of  the  North-West  Provinces  and  Oudh  il  appears  that 
cholera  broke  out  at  the  Mahavaruni  Fair  at  Hardwdr  on  March  22nd, 
1892,  before  the  great  bathing  festivals  on  the  26th  and  28th  of  the 
same  month.  At  that  time  70,000  persons  were  assembled,  and  it  was 
estimated  that  200,000  more  were  on  their  way  to  Hardwar.  On 
March  25th,  those  already  al  the  place  were  dispersed,  and  those 
en  routo  were  prevented  from  proceeding,  and  although  only  53  deaths 
from  cholera  were  reported  to  have  taken  place  at  Hardwdr  amongst 
persons  attending  the  fair,  a  considerable  number  were  attacked  as 
they  were  returning  home,  and  by  this  means  cholera  was  introduced 
into  distant  provinces.  In  this  manner  the  disease  was  spread  along 
the  route  of  the  North-Western  Railway  through  the  Punjab,  some 

*  Keport  on  the  sanitary  administration  of  the  Punjab  for  the  year  1891.  Lahore 
18M. 

t  Op.  cit.,  p.  124. 

J  Twenty-fifth  Annual  Report  of  the  Sanitary  Commissioner  of  the  Nonh- 
western  Provinces  and  Oudh  for  the  year  ending  December  1892.    Allahabad  1893. 
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20  deaths  occurring  in  the  special  trains  provided  for  the  conreyance  of 
pilgrims  from  Hardwar,  and  soon  afterwards  cholera  broke  out  in  an 
epidemic  form  in  several  districts  of  the  Punjab. 

The  type  of  this  epidemic  was  extremely  virulent,  as  will  be  seen 
from  the  following  brief  account  of  its  course  in  Kashmir,  for  which 
I  am  indebted  to  a  paper  by  Surgeon-Colonel  R.  Harvey,*  who  was 
deputed  by  the  Government  or  India  to  investigate  the  epidemic  there. 

From  this  account  it  appears  that  cholem  was  prevalent  in  April  in 
the  Kawul  Pindi  and  Hazara  districts  of  the  Punjab,  which  are  both 
situate  between  Kashmir  and  the  Peshawar  district  of  the  Punjab. 
The  first  case  of  cholera  in  Kashmir  occurred  on  April  21th  at  Domel, 
where  the  two  roads  from  Rawul  Pindi  and  Hazara  meet,  and  oti 
May  6th  the  disease  was  introduced  into  Srinagar  (population  124,000) 
the  chief  town  of  Kashmir,  by  a  boatman  from  liaramulla,  a  village 
situate  at  the  terminus  of  the  cart  road  from  Domel.  Once  introduced, 
the  disease  spread  with  great  rapidity,  as  will  be  seen  from  the  following 
Talkie  IV. 


Table  IV. 

Statistics  of  Cholera  at  Suinagar  during  eight  weeks  ended 
June  30th,  1892. 


Week  of  Disease. 

Reported 
Cholera  attacks*. 

Reported 
Cholera  Deaths. 

Ist  week  ending  May  12th,  1892 

2nd    .,        „          „     19th     „ 

3rd     „        „          „     26th    „ 

4th     „        „       June  2nd     „            -            - 

6th     „        „          „    9th      „ 

6th     „        „           „     16th     „ 

7th     „        „          „    23rd    ., 

8th      „         „           „     30th    „ 

120 

1,105 

2,682 

2,507 

1,620 

622 

184 

48 

87 

472 

1,455 

1,803 

1,193 

525 

218 

33 

Total  for  eight  weeks 

8,928 

5,736 

The  total  attacks  and  deaths  which  took  place  in  eight  weeks  in 
Srinagar  were  equivalent  to  an  attack -rate  and  to  a  d^ath-rote  from 
cholera  of  721  and  463  per  10,000  of  the  population  rcf^i^ctively.  These 
figures  further  give  a  fatality  rate  of  64 '2  per  cent. 

It  will  thus  be  seen  that  in  the  spring  of  1892,  immediately  prior  to 
the  alleged  invasion  of  Afghanistan  by  cholera  from  India,  cholera  of  a 
particularly  virulent  type  was  actually  epidemic  in  (he  north-west  of 
the  Punjab  within  easy  reach  of  the  Afghan  frontier. 

Persia. 
Cholera  is  reported  to  have  been  introduced  into  Persia  by  Afghan 
nomads  travelling  from  Herat  to  Turbati-Sheikh-Jara,  a  town  situate 
on  the  high  road  halfway  between  Herat  and  Meshed,  the  capital  town 
of  Persian  Khorasan.  Shortly  after  the  arrival  of  these  people  at 
Turbat-i- Sheikh- Jam  on  May  7th  the  Governor  of  the  town  and  two 
members  of  his  household  were  attacked  by  cholera  and  died.    By 

♦  A  brief  sketch  of  the  epidemic  of  cholera  in  Srinagar,  Kashmir,  May— Jan«» 
1892,  by  Surgeon-Colonel  R.  Harvey,  M.D.,  D.S.O  Brio'ah  Medical  Joornal, 
Vol.  II.  1892,  p.  845. 
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Map  liXUSTRATINC  THE  MARCH 

OF  Cholera  in  Central  Asia 
IN  1892. 

Line  of  March  indicated 
hy  Arrows. 
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,iy  18th  there  were  reported  to  have  been  180  eases  of  cholera  in  the    App.  A.N0.12. 
nee,  of  which  60  had  proved  fatal.     At  this  datft,  also,  cholera  was  q^ theOrigin 

ported  to  be  prevalent  in  the  villages  situate  on  the  first  half  of  the  and  Progress  of 
ad  between  Turbat-i-Sheikh-Jam  and  Meshed,  Di?fS'Sf 

On  May  27th  Her  Majesty's  Minister  at  Teheran  telegraphed  to  the  ^^^^7*^^^* 
j  lect  that  cholera  had  appeared  at  Meshed,  and  that  there  were  .50  ^  ^'  "^' 
ises  there.  Meshed  .is  a  city  with  a  population  of  upwards  of  60,000 
•ersons,  amongst  whom  cholera  spread  rapidly,  and  in  consequence  of 
he  panic  caused  by  this,  large  numbers  of  the  inhabitants  left  the  place. 
3y  these  fugitives  cholera  was  carried  in  three  directions,  (a)  directly 
.lorthward  through  the  Dewah-Boine  Pass  to  Kaachka  in  Russian 
Transcaspia,  where  the  appearance  of  the  disease  was  reported  on 
May  31st,  {b)  to  the  north-west  along  the  valley  of  the  River  Atrek, 
where  duriug  the  early  part  of  tJune  cholera  was  reported  in  the  districts 
of  Deregez,  Kuchan,  and  Bujnurd,  spreading  thence  towards  the  end  of 
•Tune  to  Desti-Shah,  and  reaching  Astrabad  early  in  July,  and  (c)  on 
the  main  road  ruuning  westward  fiom  Meshed  to  Teheran.  On  this 
road  cholera  successively  invaded  Mishapur,  Sebzewar,  Mazinan, 
Abbasabad,  and  Damghan  during  the  month  of  June.  In  July  the 
disease  spread  to  Semnan  and  other  towns  and  villages  on  the  road  to 
Teheran,  at  which  place  cases  of  cholera  first  occurred  on  August  Ist. 

The  chief  lines  of  march  followed  by  cholera  in  1892  in  Persia  and 
in  Central  Asia  are  shown  in  Map  I. 

In  the  meantime  an  importation  of  cholera  brought  by  fugitives 
coming  by  steamer  from  Baku  had  taken  place  at  Enzeli,  a  port  on  the 
Caspian  Sea,  in  the  Province  of  Azerbaijan,  about  the  end  of  June, 
15  deaths  being  reported  to  have  occurred  there  in  the  week  ending 
July  3rd.  From  thence  it  spread  to  the  neighbouring  towns,  of  which 
Resht  was  the  most  important,  and  where  by  the  end  of  July  deaths 
from  cholera  were  occurrinff  at  the  rate  of  50  per  day.  During  August 
a  great  extension  of  the  epidemic  prevalence  of  the  disease  took  place 
to  the  east  and  south  of  the  already  invaded  provinces.  Without  tracing 
the  route  of  the  disease  with  any  great  detail,  it  may  be  noted  that  from 
Teheran,  cholera  spread  along  the  main  caravan  routes,  and  in  this 
manner  it  extended  from  Teheran  along  the  north-west  route  to  Kazvin, 
Zinjan,  and  Tabriz,  and  from  thence  to  Khoi,  Uinimiah,  Suj-Bulak,  and 
other  towns  and  villages  near  to  lake  Urumiah,  reaching  in  this  direction 
the  Turkish  frontier.  On  the  western  route  the  disease  spread  to  the 
Gems  district  and  to  Hamadan.  On  the  southern  route  cholera 
appeared  successively  at  Kum,  Ardebal,  and  Kashan,  and  from  Kashao, 
where  the  main  caravan  route  divides  into  two,  passing  south-east  and 
south-west  respectively,  it  travelled  in  both  directions,  on  the  south- 
eastern route  invading  Ardistan,  Ardakan,  Maibut,  and  Yezd,  and  on 
the  south-western  route  attacking  the  towns  of  Ispahan,  Yulfa,  Arsinjan, 
and  Shiraz. 

From  the  numerous  centres  thus  formed  the  disease  spread  to  many 
other  towns  and  villages,  finally  reaching  Bunder  Abbas  at  the  mouth  of 
the  Persian  Gulf  in  November. 

At  the  end  of  the  year  the  disease  was  still  prevalent  in  the  district 
of  Kermanshah,  and  the  Province  of  Luribtan  on  the  Turkish  frontier^ 
and  the  southern  Province  of  Luristan  on  the  Persian  Gulf. 

The  rapid  dissemination  of  cholera  in  Persia  was  largely  due  to  the 
fact  that  03  soon  as  a  town  became  invaded  the  great  bulk  of  the 
iikhabitants  fled  to  the  neighbouring  villages,  thus  spreading  the  disease. 
At  Teheran,  with  a  population  of  about  100,000,  it  is  estimated  that  at 
least  70,000  left  the  town.  Among  the  fugitives  were  included  many 
members  of  the  Government  and  even  some  members  of  the  Imperial 
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App.  a.  No.  12,  Healtli  Department,  which  last-named  body  suspended  its  sittings  daring 
the  height  of  the  epidemic.  At  Tabriz  likewise  the  Governor,  together 
with  most  of  the  officials  and  well-to-do  inhabitants,  fled  from  the  place 
on  the  appearance  of  cholera. 

No  reliable  figures  are  available  as  to  the  mortality  from  cholera  in 
Persia  in  1892  ;  it  is,  however,  quite  certain  tiiat  it  was  very  great 
The  total  deaths  according  to  the  official  returns*  amounted  to  63,982, 
but  the  figures  in  these  returns  are  believed  to  have  been  much  under- 
stated, the  actual  number  of  deaths  being  estimated,  according  to  the 
lowest  computation,  at  80,000,  and  this  in  a  population  of  some 
7,500,000. 

In  some  of  the  large  towns  the  cholera  mortality  was  enormous.  At 
Meshed,  with  a  population  of  about  60,000  persons,  there  were  said  to 
have  been  5,000  deaths  during  June  and  July.  At  Teheran,  with  a 
population  of  about  100,000,  20,000  persons  are  reported  to  have  died 
during  the  epidemic  period  (this  number  including  deaths  amongst 
fugitives),  and  during  the  first  three  weeks  of  August  no  less  than 
15,000  deaths  are  reported  to  have  occurred  at  Tabriz  (population 
about  100,000). 

The  intensity  of  the  disease  is  believed  to  have  been  caused  to  some 
extent  by  the  practice  of  washing  the  corpses  of  persons  who  had  died 
from  cholera  in  streams  and  conduits,  the  water  of  which  was  imme- 
diately afterwards  used  for  cooking,  baking,  and  drinking  purposes, 
practices  with  which  the  local  authorities  did  not  attempt  to  interfere. 
At  Teheran  an  extension  of  the  disease  was  observed  under  the  following 
circumstances.  On  August  14th,  with  a  view  to  exorcising  the  epidemic, 
some  thousands  of  the  inhabitants  made  a  pilgrimage  to  the  Mosque  of 
Shah  Abdnl-Azim,  situate  some  seven  miles  south  of  Teheran.  The 
day  when  the  pilgrimage  took  place  was  exceedingly  hot,  and  on  the 
return  journey  numbers  of  the  pilgrims  were  attacked  by  cholera,  and 
many  died  on  the  road,  and  others  in  railway  carriages.  On  the  two 
following  days  18,00  fresh  cases  of  cholera  and  600  deaths  were 
reported  to  have  occurred  at  Teheran.  During  the  week  following, 
the  attacks  and  deaths  from  cholei*a  amounted  to  3,500  and  2,200 
respectively. 

At  Tabriz  also  the  greatest  mortality  from  the  disease  was  reported 
to  have  occurred  during  August,  at  which  time  there  was  great  religion* 
excitement  in  connexion  with  celebrations  in  memory  of  Hussein  the 
Martyr.  From  August  15th  to  September  5th,  6,600  attacks  and  3,500 
deaths  from  cholera  are  reported  to  have  taken  place  at  Tabriz. 

The  only  measures  apparently  taken  by  the  Persian  authorities  to 
-check  the  spread  of  cholera  were  the  formation  of  military  cordons, 
first,  when  cholera  was  prevalent  in  Herat,  along  the  Perso-Afghan 
frontier,  and  later,  when  the  disease  was  introduced  into  Persia,  around 
each  town  as  it  became  invaded.  From  the  foregoing  short  account  it 
is  clear  that  the  formation  of  these  cordons  was  of  little  practical  utility. 

Russia. 
From  information  published  officially  in  the  Russian  ^'Messager 
•Officiel,"t  it  appears  that  early  in  March  1892  a  report  had  been 
received  by  the  Russian  Government  of  the  appearance  of  cholera  at 
Herat,  and  in  view  of  the  possibility  of  the  epread  of  the  disease  to 
Persia,  some  Russian  doctors  were  at  once  despatched  to  that  countiy 
to  observe  and  repoi't  upon  the  progress  of  the  epidemic.    At  the  same 


♦  Das  Osterreichische  Sanitatswesen  1898,  p.  80. 

t  Commanicated  in  a  despatch  from  Her  Majesty's  Consul-General  at  St.  Feteri- 
burg,  June  27th,  1892. 
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time  a  Special  Commission  was  established  by  the  Medical  Department    ^^'  A.Vo,  la. 
of  the  Ministry  of  the  Interior  to  devise  measures  to  prevent  the  spread  On  the  Origin 
of  the  disease  into  Russian  territory.     This  Commission,  amongst  other  Jhe  w^Sn  ^ 
things,  proposed  (1)  the  strengthening  of  the  sanitary  cordon  on  tho  Diffusion  of 
frontiers  of  Persia  and  of  Afghanistan ;  (2)  the  medical  examination  of  by  DrrBuT^' 
all  persons  crossing  these  frontiers ;  the  isolation  of  all  persons  exhibiting 
symptoms  suspicious  of  cholera,  and  the  disinfection  of  their  goods ; 
(3)  the  establishment  of  ** observation *'  and  "reception**  points*  on 
the   line  of  the  Transcaspian  Railway;  (4)  the   prohibition  of  pil- 
grimages  to  Persia;  (5)  an   increased  sanitary  supervision  upon  the 
coasts  of  the  Caspian  Sea,  and  the  sending  beforehand  of  medical  men 
to  localities  threatened  by  cholera. 

It  was  decided  that  the  measures  detailed  above  should  be  put  in  force 
on  the  appearance  of  cholera  at  Meshed.  In  consequence  of  the  spread 
of  cholera  in  Afghanistan,  however,  the  Afghano-Hussian  frontier  was 
closed  about  the  middle  of  May.  The  sanitary  supervision  of  Persia 
leaving  much  to  be  desired,  an  understanding  was  agreed  upon  by  the 
inter\*ention  of  the  Ministry  of  Foreign  Afiaii's  with  the  Persian  Govern  • 
ment  that  it  would  conscientiously  apply  the  measures  ordered,  and  that 
it  would  lend  its  help  to  the  Russian  physicians  to  combat  cholera.  On 
May  15/27  an  outbreak  of  cholera  was  reported  to  have  occurred  in 
Meshed,  and  in  accordance  with  the  recommendations  of  the  special 
Commission  quoted  above,  the  communication  between  Russia  and  Persia 
was  put  under  strict  regulations,  as  regards  the  eastern  half  of  the  frontier 
between  Russian  Turkestan  and  Persia  along  which  no  marked  geogra- 
phical feature  separates  the  two  countries.  Along  this  portion  of  the 
frontier  soma  310  miles  in  length,  the  already  existing  sanitary  cordon 
was  strengthened,  and  10  stations  were  established  at  intervals  along 
this  line,  at  which  points  only,  travellers  fiom  Persia  could  gain  access 
to  Russian  Turkestan,  and  at  which  such  persons  were  subjected  to  a 
quarantine  of  three  days.  Along  the  western  half  of  the  frontier, 
between  the  Transcaspian  province  and  Persia,  where  the  Kopet-Dagh 
mountains  form  a  natural  division,  no  cordon  was  regarded  as 
necessary'.  At  a  later  date  the  period  of  quarantine  enforced  at  the 
stations  on  the  Persian  frontier  was  extended  to  seven  days,  and  on 
June  28/ July  10  the  whole  of  the  Russo-Persian  frontier  as  far  as  the 
Caspian  Sea,  was  closed.  Further  a  sanitary  cordon  was  established 
on  the  Caucasian  frontier  where  it  adjoins  that  of  Persia,  and  here 
three  stations,  through  one  or  other  of  which  all  travellers  had  to  pass 
were  established  at  Beliasouvara,  Djoulfa,  and  at  Dj6braiL 

Notwithstanding  these  precautions,  cholera  appeared  at  Kaachka  on 
^lay  19/31  four  days  after  its  reported  outbreak  in  Meshed.  Kaachka 
which  is  situate  in  Transcaspia,  87  miles  north  of  Meshed,  comprises  a 

*  •*  ObiervatioD  "  and  **  reception  points "  are  defined  by  Dr.  Clemow  as 
follows  :  — 

"  The  *  observation  points '  were  stations  or  landing  stages  where  the  following 
**  measures  were  carried  out.  All  passengers  were  subjected  to  inspection 
'*  hy  a  medical  man,  and  any  person  showing  suspicious  symptoms  was 
'*  detained  until  the  nature  of  the  ailment  declared  itself  Accommodation  was 
"  provided  for  the  isolation  and  treatment  of  patients  and  provision  made 
"  for  the  inevitable  bacteriological  investigation.  Finally,  all  goods  and 
*'  passengers'  luggage  were  here  disinfected. 

**  The  <  reception  points '  were  lazarets  or  barracks  constructed  for  the  reception  and 
<<  treatment  of  cholera  patients  along  the  course  of  rivers  and  railways.  They 
«  coincided  in  many  instances  with  the  observation  points  ;  in  other  words, 
**  wherever  inspection  and  disinfection  were  carried  out,  there  was  provided 
^  accommodation  for  the  reception  of  patients,  but  the  reverse  was  not 
**  universally  the  case.'* — Clemow,  op.  oit.,  pp.  66,  67. 
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App.a.No.12.   Turkoman  Settlement  (aoiil)  and  a  Eussian  town,  and  has  a  station  on 

On  the  Origin      ^^^   Transcaspian   railway.     This  railway  which    was  first  opened  for 

th^w^fT*'^^    traffic  in  1888,  forms  a  means  of  commimication  between  the  Caspian 

Diffusion  of  Sea  on  the  west,  an<l  Samarkand  on  the  east.     In  its  course  it  runs 

1^ Dr?Barr^ '    ^^^^ough  the  important  towns  of  Askhabad,  Mer v,  and  Bokhara.    Kaachka 

is  situate  370  miles  from  Oozoun  Ada,  the  Caspian  terminus  of   the 

railway.     The  line  from  Kaachka  to  Oozoun  Ada  passes  through  barren 

steppes,  with  the  Kopet  Dagh  Mountains  on  the  south,  and  the  Great 

Kara  Dum  desert  on  the  north,  the  only  towns  of  importance  on  the 

way  being  Askhabad  the  capital  town  of  the  Transcaspian  province,  and 

Kizil-Arv^at.     (See  Map  I.) 

From  May  19/31  when  the  first  cases  of  cholera  were  reported  to  have 
occurred  in  Kaachka  to  June  10/22,  43  of  the  inhabitants  were  officially 
reported  to  have  been  attacked,  and  of  these  41  died.  In  addition,  one 
of  the  soldiers  forming  the  san^ary  cordon  around  the  aoul,  and  a 
woman  at  Aksu  Station  were  attacked. 

As  soon  as  the  disease  appeared  in  Kaachka  strenuous  efforts  were 
made  by  the  local  authorities  to  prevent  its  spread  along  the  Hue  of 
railway, and  in  addition  to  the  establishment  of  "observation"  and 
"reception  "  points  at  various  stations  both  to  the  east  and  to  the  west 
of  Kaachka,  a  land  quarantine  of  seven  days  (extended  bn  June  17/29 
to  14  days)  was  directed  at  Bala-Ishem  the  third  station  from  the 
Caspian  end  of  the  railway,  for  all  passengers  travelling  westward.  In 
spite  of  this,  however,  on  May  25/June  6,  six  days  after  the  appearance 
of  cholera  in  Kaachka,  three  Persians  sickened  and  died  of  the  disease 
at  Oozoun  Ada. 

With  a  view  to  preventing  tlie  introduction  of  cholera  into  the 
Caucasus  and  European  Russia  by  way  of  the  Caspian  Sea,  the  Ministry 
of  the  Interior  issued  an  order  dated  May  27/ June  8,  (two  days  after 
the  appearance  of  cliolera  at  Oozoun  Ada)  for  the  regulation  of  shipping 
on  the  Caspian  Sea.  By  this  order  it  was  provided  that  on  the 
appearance  of  cholera  upon  the  Caspian  littoral  a  sufficient  number  of 
medical  men  should  be  despatched  to  exercise  supervision  over  vessels 
bound  to  places  within  Bussiau  territory  ;  that  upon  the  appearance  of 
cholera  at  a  port  the  matter  was  to  be  at  once  reported  to  the  Provincial 
Authorities  at  Baku  and  Astrakhan,  and  to  the  Chief  of  the  Customs  at 
Oozoun  Ada ;  that  all  vessels  proceeding  to  liussia  were  to  undergo 
medical  inspection,  and  if  necessary  disinfection  before  departure ;  that 
no  soiled  linen,  clothing,  or  bedding  should  be  taken  on  board ;  that 
upon  the  appearance  of  cholera  on  board  ship,  the  patients  with  their 
bedding,  &c.,  were  to  be  removed  to  hospitals  provided  at  Astara, 
Lenkoran,  Baku,  Petrofsk.  Derbent,  Guriev,  Fort  Alexandrovsk,  and  at 
Astrakhan  on  the  Birischi  Spit,  and  that  a  surgeon  should  be  attached  to 
every  vessel  carrying  passengers. 

From  Oozoun  Ada  the  western  terminus  of  the  Transcaspian  railway 
where  cholera  had  appeared  on  May  26/June  6  there  is  frequent 
communication  by  steamboat  with  the  large  and  important  town  of 
Baku,  situate  132  miles  distant,  on  tiie  western  coast  of  the  Caspian 
sea,  the  i)assage  across  occupying  as  a  I'ule  about  27  hours.  Here  the 
first  case  of  cholera  appeared  o.t  June  6/18,  12  days  later  than  at 
Oozoun  Ada,  and  18  days  after  the  first  reported  case  in  Bu^sian 
territory  at  Kaachka. 

Baku  is  one  of  the  rao<«t  important  towns  on  the  Caucasus,  and  has  a 
population  of  upwards  of  120,000  inhabitants.  It  is  the  chief  centre 
of  the  Bussiau  petroleum  tmdo,  and  is  the  eastern  terminus  of  the 
Trans  Caucasian  railway,  which  traverses  the  Southern  Caucasus 
passing  through  Tiflis,  and  terminating  at  Batimm  and  at  Poti  on  the 
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tsoast  of  the  Black  Sea.     At  Baku,  cholera  spread  with  great  rapidity,    App.a.No.12. 
and  within  a  fortnight  of  its  introduction,  the  daily  number  of  fresh  Onthe'origm 
cases  had  risen  to  upwards  of  fifty.     As  a  result,  panic  ensued,  and  the  and  Progress  of 
inhabitants  fled  by  thousands.  l5ffSJl)7 

The  more  speedy  routes  open  to  the  fugitires  were  the  steamers  on  Ch<^raini89a; 
the  Caspian  Sea  from  Baku  to  Astrakhan  at  the  mouth  of  the  Volga,  ^  '  *"^' 
and  the  Trans-Caucasian  Railway  already  referred  to,  but  thousands 
who  could  not  avail  themselves  of  either  of  these  routes,  fled  from  the 
town  by  road,  to  villages  and  towns  in  the  Caucasus.  A  local  journal* 
estimates  the  fugitives  at  100,000,  of  whom  30,000  are  said  to  have 
availed  themselves  of  the  Caspian  steamers,  44,000  of  the  Trans*Caucasian 
Bailway,  and  26,000  escaped  in  other  ways. 

Taking  the  steamboat  route  first,  it  is  to  be  noted  that  there  is  a  fleet 
of  trading  steamers  plying  between  Baku  and  Astrakhan,  each  having 
accommodation  for  some  half-a-dozen  passengers.  During  the  panic, 
these  boats  are  stated  to  have  been  crowded  to  an  enormous  extent, 
some  canying  as  many  as  200,  400,  and  even  600  passengers. 

The  steamers  from  Baku  call  on  their  way  to  Astrakhan  at  Derbent 
and  Petrofsk,  and  at  the  latter  place  17  persons  suflering  from  cholera 
were  removed  to  hospital  there  from  a  ship  from  Baku  on  June  12/24, 
and  between  that  date  and  June  18/30,  eight  died.  On  June  20/July  2 
an  inhabitant  of  Petrofsk  was  attacked,  and  died  the  same  day. 

The  local  authorities  at  Astrakhan  upon  receiving  information  of  the 
outbreak  of  cholera  at  Baku,  instituted  a  quarantine  of  12  days  for  all 
vessels  coming  from  that  port,  whether  cholera  had  manifested  itself  on 
board  or  not,  and  it  is  stated  that  in  consequence  of  this  r^ulation, 
more  than  3,000  passengers  were  detained  at  one  time  in  the  roads 
outside  Astrakhan.  It  was  reported  in  the  public  pressf  that  *'  through 
*^  some  unfortunate  mismanagement,  little  care  had  been  taken  to  supply 
"  these  persons  with  provisions,  or  even  with  fresh  water,  and  that  in 
**  consequence  the  epidemic  raged  amongst  them  with  fatal  violence." 
Notwithstanding  these  local  quarantine  precautions,  cases  of  cholera 
were  reported  to  have  occurred  within  the  province  of  Astrakhan  on 
June  12/24y  though  not  in  the  town,  which  remained  free  until  June 
18/30,  when  eight  cases  and  three  deaths  occuiTed  in  the  town  itself. 
As  already  stated,  Astrakhan  is  situate  at  the  mouth  of  the  Volga,  a 
river  which  in  summer  has  a  fleet  of  some  600  steamers  by  which  all  the 
traffic  of  the  immense  district  extending  from  Astrakhan  to  Rybinsk  and 
Tver,  to  the  north  of  Moscow,  is  carried  on.  Upon  this  river  numerous 
**  observation  "  and  "  reception  '*  points  were  established  by  the  Govern- 
ment, at  all  of  which  medical  officers  were  stationed,  but  notwith- 
standing every  precaution,  cholera  appeared  at  Tsaritzin  in  the  province 
of  Saratof  on  June  14/26,  in  the  town  of  Saratof  on  June  19/ July  1, 
in  the  town  and  government  of  Samara  on  June  28/ July  5,  in  the  town 
and  government  of  Simbirsk  on  June  24/July  6,  and  in  the  town  and 
government  of  Kazan  on  June  25/ July  7.  The  epidemic  had  thus 
travelled  in  a  northerly  direction  along  the  course  of  the  Volga^  a  dis- 
tance of  nearly  1,200  miles  in  12  days.  A  few  miles  to  the  south  of 
Kazan,  the  Volga  is  joined  by  its  large  tributary  the  River  Kama, 
branches  of  which  drain  the  three  large  governments  of  Viatka,  Perm, 
and  Ufa.  The  first  case  of  cholera  was  reported  to  have  occurred  in 
the  government  of  Viatka  on  June  27/July  9,  in  the  town  of  Viatka  on 
July  5/17,  in  the  town  and  government  of  Perm  on  July  6/18,  and  in  the 
government  of  Ufa  on  July  18/30.    Following  the  course  of  the  Volga 

♦  "  Le  Kwpie,"  July  11/21,  1892. 
t»*Timc8,"  July  IS,  1W2. 
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App.a.No.12.  from  Kazan,  where  cholera  had  appeared  on  June  2o/Jaly  7,  it  reached 
Nijni  Novgorod  on  July  7/19,  the  town  and  government  of  Kostroma 
on  July  24/ August  5,  and  the  governments  of  Yaroslavl  aud  Tver  on 
August  5/17.  At  Nijni  Novgorod,  the  Volga  is  joined  by  the  Oka,  a 
river  which  drains  the  governments  of  Riazan,  Tula,  and  Orel.  Eiazan, 
was  invaded  on  July  10/22,  Orel  on  July  17/29,  and  Tula  on  July  26/ 
August  7. 

Whilst  cholera  had  tlius  been  spreading  northward,  along  the  course 
of  the  Volga  and  its  tributaries  it  had  been  travelling  westward  across 
the  Caucasus  to  the  Black  Sea. 

The  Caucasus,  which  for  administrative  purposes  is  regarded  as  part 
of  Asiatic  Russia,  comprises  two  districts,  differing  greatly  in  their 
physical  characters.  The  Northern  Caucasus,  or  CIs-Caucasia,  which 
geographically  is  situate  in  Europe,  consists  for  the  most  part  of  flat 
but  fertile  steppes,  watered  by  sluggish  rivers  and  canals.  At  its 
southern  border,  however,  it  becomes  mountainous,  and  is  here  watered 
by  the  Rivers  Terek  and  Kuban,  which  discharge  into  the  Caspian 
and  Black  Seas  respectively.  It  is  divided  into  the  three  provinces 
of  Terek,  Stavropol,  and  Kuban.  Vladikavkas,  the  capital  town  of 
Terek,  is  the  eastern  terminus  of  a  line  of  railway  which  connects  the 
Northern  Caucasus  with  Rostof-on-Don.  The  Southern  Caucasus,  or 
Trans- Caucasia  is  extremely  mountainous,  and  is  watered  by  numerous 
mountain  toiTcnts,  most  of  which  finally  unite  to  form  part  of  either 
the  River  Kura  or  the  River  Rion,  rivers  which  empty  into  the 
Caspian  and  the  Black  Sea  respectively.  Trans- Caucasia  is  divided  into 
eight  provinces  or  districts,  Baku,  Elizavetpol,  Tiflis,  Daghestan, 
Zakataly,  Erivan,  Kars,  ahd  Kutais.  It  is,  as  already  stated,  traversed 
by  the  Trans* Caucasian  Railway,  the  distance  between  Baku,  the  eastern, 
and  Batoum,  the  western  termini,  being  some  560  miles. 

The  crowding  of  the  steamers  on  the  Caspian  Sea,  by  the  panic- 
stricken  inhabitants  of  Baku,  has  already  been  referred  to.  In  like 
manner  the  trains  on  the  Trans-Caucasian  Railway  were,  during  the 
early  weeks  of  the  epidemic,  filled  to  overflowing  with  passengers,  it 
being  estimated  that  no  less  than  44,000  persons  escaped  from  Baku 
in  this  manner.  Vigorous  efTorts  were  made  by  the  Russian  Govern- 
ment to  prevent  the  transmission  of  cholera  by  rail.  The  m6asui*e» 
taken  by  the  Government  were  of  two  classes,  the  first  provided  for 
the  cleanliness  of  carriages,  stations,  waiting  rooms,  dwellings  of 
employes,  and  other  buildings  in  connexion  with  the  railway  lines, 
especial  attention  being  directed  to  the  cleanliness  and  disinfection  of 
lavatories  and  retiring  rooms,  and  the  provision  of  boiled  water  and 
cheap  tea  at  all  the  stations.  In  the  second  class  were  embraced 
provisions  for  the  immediate  treatment  of  the  sick;  *^ observation " 
and  ** reception"  points  being  established  at  junction^  and  other 
appointed  stations.  In  addition  a  special  carriage  was  attached  to 
every  train,  each  such  carriage  being  so  arranged  as  to  allow  of  the 
immediate  and  comfortable  treatment  of  persons  of  either  sex  taken  ill 
whilst  travelling.  A  feldscher  or  assistant  physician  (unqualified)  with 
attendants  and  the  necessary  appliances  for  the  treatment  of  the  sick 
was  placed  in  charge  of  this  special  carriage.  It  was  provided  that 
the  '*  reception  "  points  should  in  no  case  be  situate  at  a  greater  distance 
apart  than  100  versts  (67  miles).  Notwithstanding  these  precautions, 
however,  within  14  days  after  the  importation  of  cholera  at  Baku,  cases 
of  cholera  had  occurred  amongst  the  inhabitants  of  Tiflis  and  Elizavetpol, 
in  each  instance  following  the  arrival  of  infected  persons  from  Baku^ 
each  of  these  places  in  its  turn  becoming  an  infective  centre. 
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Bat,  apart  from  the  steamboat  and  railway  routes,  it  is  estimated  that  App.  a.  yp.  la. 
upwards  of  26,000  persons,  who  were  unable  to  leave  Baku  by  either  of  On  the  Origin 
these  methods  of  traneit,  went  away  by  road,  and  thus  spread  the  thowSSn  °^ 
disease  over  a  wide  area.  On  June  the  16/28  cholera  was  reported  at  DiCEusion  of 
Shusha,a  town  situate  in  the  southern  portion  of  the  government  of  ^ypj.'^^^rry?^ * 
EUzavetpol,  near  to  the  Persian  border,  and  between  that  date  and 
June  19/ July  1,  seven  cases,  of  which  five  were  fatal,  occurred  at  that 
place,  all,  with  one  exception,  being  fugitives  from  Baka.  Between 
June  16/28  and  June  19/Jaly  Ist,  Shemakha,  Eazikoumoukh,  Biely* 
Gorodok,  Balakhany,  and  Zakataly  were  all  reported  to  be  invaded,  the 
first  case  in  each  instance  being  a  fugitive  from  Baku.  By  June  29/ 
July  11,  five  cases  of  cholera  were  officially  confirmed  at  Batoum,  as 
having  occurred  amongst  workmen  coming  from  Baku.  On  July  7/19, 
the  disease  appeared  in  the  government  of  Erivan;  on  July  20/ 
August  1,  in  that  of  Kars,  on  July  22/ August  3,  in  that  of  Kutais. 
Thus,  by  the  first  week  of  August  the  whole  of  the  governments  in  the 
Southern  Caucasus  had  become  afiected.  In  the  meantime,  many  places 
in  the  governments  of  Terek  and  Kuban,  in  the  northern  Caucasus,  had 
become  early  infected  with  cholera  by  fugitives  from  Baku,  Petrofsk, 
and  other  infected  towns,  cases  having  been  reported  in  each  of  these 
provinces  by  June  18/30.  On  June  24/ July  6  cholera  was  reported 
from  Prochladnaia  and  from  Prischibskaia,  both  of  which  places  have 
stations  on  the  Vladikavkas-Rostof  Railway.  On  June  28/ July  10 
cholera  appeared  at  Hostof-on-Don,  the  western  terminus  of  this 
railway,  ana  on  July  3/15  at  Yladikavkas,  the  eastern  terminus.  The 
government  of  Stavropol  was  invaded  in  the  second  week  of  August^ 
and  by  the  middle  of  thnt  month  cholera  ^as  raging  violently  in  the 
Northern  Caucasus,  from  two  to  three  thousand  cases  and  half  as  many 
deaths  being  reported  daily. 

It  has  already  been  noted  that  cholera  reached  Rostof-on-Don  on 
June  28/July  10,  and  here  the  disease  rapidly  spread.  From  Rostof 
there  are  two  lines  of  railway  to  Moscow ;  the  one  by  way  of  Voronezh 
and  Koslof ,  the  ether  by  way  of  Kharkof,  Kursk,  and  Orel.  Voronezh 
is  also  connected  with  Rostof  by  the  River  Don,  which  is  navigable  by 
steamers  for  half  the  distance,  and  by  smaller  boats  for  the  remainder. 
The  distance  between  Rostof  and  Voronezh  is  about  400  miles,  and  ou 
July  1/13,  or  three  days  after  the  appearance  of  cholera  in  Rostof^ 
several  passengers  on  the  Rostof- Voronezh  Railway  were  attacked,  and 
on  July  2/14  the  disease  appeared  in  the  town  of  Voronezh. 

Taking  the  other  line  of  railway,  cholera  appeared  in  the  Grovemment 
of  Kharkof  on  July  8/20,  in  that  of  Kursk  on  July  14/26,  and  in  that 
of  Orel  on  July  17/29.  The  Governments  of  Moscow  and  St.  Peters- 
burg were  both  invaded  on  July  20/Augu8t  1. 

Whilst  the  disease  was  thus  travelling  northwards  along  the  lines  of 
railway,  it  wa<«  also  travelling  westwards  along  the  shores  of  the  Black 
Sea,  Ekaterinoslav  being  invaded  on  July  23/ August  4,  Taurida,  the 
Government  which  includes  the  Crimea,  on  August  3/15,  Kherson  on 
August  8/20,  and  Bessarabia  on  August  26/September  7. 

Having  traced  the  route  of  the  epidemic  thus  far,  it  will  not  be 
necessary  to  follow  its  progress  step  by  step  through  the  remaining 
Governments  of  the  Empire.  It  may,  however,  be  noted  that  Lublin, 
the  first  of  the  ton  Governments  of  Poland  to  be  attacked,  was  invaded 
on  ^ugust  1/13.  By  the  end  of  November  the  whole  of  the  Govern- 
ments of  European  Russia  were  reported  to  have  been  invaded  by 
cholera  with  the  following  exceptions,  Archangelsk,  Esthonia,  and 
Kovno,  the  two  Polish  Governments  of  Suvalki  and  Kalisz,  and  the 
Principality  of  Finland. 
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App.  a.  Xo.  12.  In  the  annexed  Map  II.  the  progress  of  the  disease,  month  by  moi 
throughout  European  Bussia  and  the  Caucasus  during  the  epidemic 
1892  may  be  traced  by  distinctive  colourings. 

In  addition  to  the  railways  and  navigable  rivers  which  have  alreat 
been  referred  to  as  means  by  which  cholera  was  spread  in  Europea 
Bussia,  the  elaborate  network  of  canals  connecting  the  rivers  with  on 
another,  and  traversing    the   country   from  the  Caspian   Sea  to  St, 
Petersburg,  must  also  be  taken  into  account.     It  was  by  means  of  thi^ 
canal  system   that  cholera  was  reported  to  have  been  introduced  intc] 
St.  Petersburg. 

From  the  following  Table  V.,  which  is  quoted,  with  one  or  two  slight 
modifications,  from  Dr.  Clemow's  account  of  the  epidemic  in  Eussia,  it  will  ^^- 
be  clear  that  the  rapidity  of  the  march  of  cholera  from  Astrakhan  up  the  ^^ 
Valley  of  the  Volga  and  from  Eostof-on-Don  to  the  Governments  lying  c 
to  the  south  and  west  of  that  town  was  much  greater  in  1892  than  in 
the  epidemics  of  1830  and  1847. 


.^•^ 


Table  V. 

(a.)  Showing  the  Number  of  Days  which  elapsed  between  the 
Occurrence  of  the  first  recorded  Case  of  Cholera  in  Astrakhan 
and  that  of  the  First  Case  in  each  of  the  several  Towns  named  in 
the  Epidemic  Years  1830,  1847,  and  1892. 


i 


Name  of  Town. 

1880. 

1847. 

1892. 

Astrakhan 

Saratof    -            -            - 

Samara   -            -            • 

Simbirsk 

Kazan     -           -           . 

Nyni  Novgorod  - 

July  4/16 

18  days  later    - 

36     „       ,) 

43     „       „         - 

51     „       „         - 

38          „              yf 

July  4/16 
38  days  later     - 
66    „      „ 
70    „      „ 
63     „      „ 

67          yy              „ 

June  18/30. 
1  day  later. 

5  days  later. 

6  u      ft 

7  ))      »f 
19     „      » 

(6.)  Showing  the  Number  of  Days  which  elapsed  between  the 
Occurrence  of  the  first  recorded  Case  of  Cholera  in  Bostof- 
ON-DoN  and  that  of  the  First  Case  in  each  of  certain  Towns 
lying  to  the  South  and  West  of  that  Place. 


Name  of  Town. 


1830. 


1847. 


1892. 


Rostof-on-Don     - 
Kief 

Podolia   - 
Volbynia  - 


August  6/18 
62  days  later  - 
88  „       „ 

128  „       „ 


July  12/24 
73  days  later 
81     If      »> 

131    ,.       „ 


June  28/July  10- 
49  days  later. 


63 

67 


In  Tables  VI.  and  VII.  are  given  the  number  of  cholera  attacks  and 
deaths  recorded  in  the  several  Governments  and  large  towns  of  the 
Caucasus,  to  December  1/13,  1892,  together  with  the  rates  per  10,000  of 
the  population. 
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Table  VI. 


App.A.No.12. 


Statistics  of  the  Cholera  Epidemic  in  the  several  Provinces  of  the  2id  p^cSJS'J)! 

theWesiem 
DiCfusion  of 
Cholera  in  1892 : 
by  Dr.  Barry. 


Caucasus  from  its  Commencement  to  December  1/13, 1892. 


Name  of 

Date  of 

flrst  recorded 
Case  of  Cholera. 

Cholera. 

Bates  per  10.000 

of  the 

Population. 

Per- 
centage 

of 
Deaths 

to 
Attack. 
-Pa- 
taUty." 

Datee 

to  which 

Statistics 

are  curried 

or 
Province. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

when  they 
do  not  tei^ 
minateon 
DeclAS. 

Baku    • 
Tiflis    - 
BlisaTetpol     - 
Dsfffaestan      - 
Terek   - 
Kuben  • 
Zakatoly 
Briran. 
Kars     - 
Kntais- 
Starropol 

June6A8  • 
June  13/25- 
June  18/30 - 
June  18/30  • 
June  18/30- 
June  18/30- 
June  21/ July  5     - 
July  7/19  . 
July  20/Aug.  1     - 
July22/Aug.3     • 
July29/Aug.l8    - 

11^1 

5^5 

9,715 

23.471 

27.071 

28.760 

901 

9453 

2.987 

613 

14302 

6376 

3.118 

6.690 

10.467 

13,114 

15.100 

506 

0304 

1378 

308 

7380 

m'9 

833-4 
^94'4 

190*6 

0-6 

9H'6 

93-9 
89-0 
6s:a 

i69'9 

109' 0 

79'9 
73-6 
63-9 

0*9 

¥04'o 

6i'/ 

S9'0 
63'S 

U's 
43-5 
S9*6 

60'8 
60'¥ 

46-9 

dO'9 

49'» 

20  weeks. 
14  weeks. 

CancMos 

— 

134,768 

60,423 

310*5 

106*4 

61-6 

Table  VIL 

Statistics  of  the  Cholera  Epidemic  in  the  Principal  Towns  in 
the  Caucasus  invaded  during  1892. 


Name  of  Town. 

Date  of 

Occurrence  of 

flrst  recorded 

Case  of  Cholera. 

Cholera. 

Bates  per  10.000 

of  the 

Inhabitants. 

Per 
centsge 

of 
Deaths 

to 
Attack. 
••Pa- 
tality.- 

Dates  at 
which  the 

AtUoks. 

Deaths. 

Attacks. 

Deaths. 

Statistics, 
terminate. 

Baku    • 
Tiflis    . 
Elisavetpol     - 
VUtdikavkas   - 
KutaU- 
NoTotcherkask 
Brivan* 
Stavropol 
Kars    • 

June  6/18- 
June  13/25 
June  18/30 
July3A5  - 
July  14/26 
July  15/27 
July25/Aug.6     - 
July  27/Aug.  8     • 
July  31/Aug.  12    . 

3.023 
670 
401 
858 
107 
496 
992 
202 
680 

1384 
252 
188 
155 

69 
266 
673 

87 
213 

809 

i6o 

39 

48 

86 

66f 

66 

438 
98 

73 

88 
98 

19 
34 

6o*6 

U'3 

48'7 

433 

a8'9 

88'7 

67'9 
45V 
40-9 

Not.  11/28. 
Not.  8/20. 
9  weeks. 

13  weeks. 
15  weeks. 
11  weeks. 
15  weeks. 
Uweeks. 

14  weeks. 

From  Table  VI.  it  will  be  observed  that  the  total  number  of  attacks 
from  cholera  recorded  in  the  Caucasus  in  1892  were  134,758  and  that  of 
these  69,423,  or  51*5  per  cent.,  proved  fiital.    The  figures  quoted  are 

E   rmio.  K 
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Arp.  A.No.12.  equiyalent  to  attack  and  to  death-rates  of  210*5  and  108*4  per  10,000 
On  the^irigln  ^^  ^®  population  respectively.  The  h^hest  rates  of  mortality  occurred 
fmdPro«re«»of  in  the  cfovemments  of  Daghestan  (174 '4),  Terek  (163*9),  Stavropol 
SffST        (104-0),  Kuban  (102-0),  and  Baku  (98-2). 

Sr?BMT^*  From  Table  VII.  it  will  be  seen  that  in  the  town  of  Baku,  where 
cholera  was  first  introduced  into  the  Caucasus,  an  attack-rate  of  302  and 
a  death-rate  of  183  per  10,000  were  recorded,  whilst  Tiflis,  a  town 
almost  equal  in  size  to  Baku,  escaped  with  the  comparatively  low  attack 
and  death-rates  of  57  and  25  per  10,000  respectively. 

In  Tables  VIII.  and  XI.  statistics  are  given  with  respect  to  attacks 

'  and  deaths  from  cholera  together  with  the  rate  per  10,000  of  the 

population  in   each  of  the  several  Governments  and  large  towns  of 

European  Russia  during  the  period  from  the  commencement  of  the 

epidemic  to  December  1/18, 1892. 

Table  VIU. 

Statistics  of  the  Cholera  Epidemic  in  the  several  Provinces  of 
European  Bussia  from  its  Commencement  to  December  1/13, 
1892. 


Name  of 
GoremiDent 

Date  of 

Oocmrenoeof 

first  recorded 

Case  of  Cholera. 

Total  recorded 
Cholera. 

Rates  per  10,000 

oTtiie 

Inhabitants. 

Per- 
centage 

of 
Deaths 

to 
Attack. 

tality." 

.   Date 
to  which 
Statistics 
are  carried 

or 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

whenthcgr 
do  not  ter- 
minate on 
DecVia. 

Aftnkhaii      • 

Junel2/t4 

21,900 

10,060 

H9'4 

/«♦'# 

80*0 

15  weeks. 

Saratof- 

June  14/96 

41,887 

21,001 

1T'4 

366 

80*8 

Not.  1^/28. 

Samara 

June  2S/Ju]y  6    • 

41,869 

18,115 

iM'6 

63-9 

48-3 

mmbink 

June  24/ July  6    • 

17.148 

7,847 

¥0»'$ 

U'o 

48*3 

yaffin  •         • 

June26/Jul7  7     - 

8,387 

8,703 

97'9 

46*9 

W4 

Not.  7/lf  . 

Viatka  • 

June  27/Jul7  9     - 

10,807 

^m 

S4'a 

46*6 

48*8 

Don  Cosncki  • 

June  28/ July  10  • 

87,680 

18,295 

134-9 

33*0 

43-s 

Voronezh 

'  July2A4  - 

24,046 

12,082 

eg'A 

W9 

80*9 

Not.  14/26. 

Perm    - 

July  6/18  • 

4^ 

2,052 

46'0 

rs 

4*7 

NijniNorgorod 

July7A9  • 

4^847 

1.917 

93-0 

49'4 

440 

Not.  16/28. 

Panxa  - 

July  8/20  . 

7,727 

8,514 

43'S 

94'9 

4B8 

Orenbiirg 

July  8/20  - 

10,804 

5.389 

7r6 

33'7 

84*3 

Khmtkot 

July  8/20  . 

6,280 

2,669 

»5'5 

40'4 

44*0 

Not.  17/29. 

PdtaTa 

July8/20  . 

1,992 

868 

TO 

a'o 

48*» 

NoT.ll/'2S. 

Riasan- 

July  10/22 . 

1,752 

808 

9'0 

4-6 

84*4 

Not.  15/27. 

Ktink  . 

July  14/26  - 

10.164 

4.247 

99'7 

46-6 

44*3 

Not.  15/27. 

Xambof 

July  16/28. 

21,284 

9,078 

'     7S'9 

84 '8 

49*7 

Orel     • 

July  17/20. 

1,514 

630 

7V 

8'0 

4^-6 

Ufa      . 

Ju]yl8/S0. 

7,359 

3,511 

ss'a 

46-3 

47*7 

Vladimir 

July  10/51  • 

281 

160 

rg 

4*4 

sro 

14  weeks. 

Moscow 

July  20/Aug.  1     . 

1,515 

783 

6-8 

8'8 

84*7 

St.  Petersburg 

July20/Ang.l     . 

6,428 

1,602 

99'0 

3-6 

99'8 

TaioslaYl       - 

July21/Aug.2     . 

1,241 

548 

/0-4 

A-e 

44V 

12  weeks. 

Ekaterinoslat- 

July2S/Ang.4     . 

4,281 

1,896 

Wd 

41*k 

44'8 

Not.  17/lf. 

Eostrona 

July25/Aug.6     . 

4S8 

212 

S'4 

4*8 

Wa 

11  weeks. 
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Name  of 
OorenuDent 

Date  of 

Occurrence  of 

first  recorded 

Case  of  Cholera. 

Total  recorded 
Cholera. 

Bates  per  10,000 

of  the 
Inhabitants. 

Per- 
centage 

of 
Deaths 

to 
Attack. 
"Fa- 
tality." 

Dates 

to  which 

Statistics 

are  carried 

when  they 

do  not  t^'r- 

minateon 

Dec.lA8. 

Ayp.  A.  No.  12. 

On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Cholera  fai  1882  ; 
by  Dr.  Barry. 

or 
Province. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

Tula     - 

Julj26/Ang.7     - 

1^0 

868 

3'4 

f4 

99*0 

Nov.  8/20. 

LnbUn- 

Aug.  1/18  - 

6,888 

%W 

68-6 

94*4 

40*0 

Taurida 

Aug.  SA5  • 

2,464 

1,865 

94'6 

4fO 

88*6 

Trer     - 

Aug.  5/17  - 

46 

16 

o'a 

0*4 

88*0 

6  weeks. . 

Kherson 

Aug.  8/40   . 

4,802 

2,224 

Mf'Q 

40*4 

46*8 

Aug.  16/27 

17 

12 

0'§ 

0*4 

70*0 

9  weeks. 

Kief     - 

Aug.  16.^ 

10.562 

3,720 

83-6 

41*3 

88*9 

Vologda 

Aug.  20/Sept.  1     . 

1           10 

4 

O'l 

0'04 

40*0 

2  weeks. 

Olonetes 

Aug.  21/Sept.  2    - 

107 

62 

9'7 

4*8 

43:6 

6      „ 

Bessarabia      - 

Aug.  26/Sept.  7    - 

3,070 

,1,286 

y9'4   . 

3*4 

41:3 

Podolia 

Aug.  so/Sept.  11  . 

3,864 

1,428 

/4'« 

8*A 

86*3 

Nov.  18/26. 

MogUef 

Aug.  ao/Sept.  11  - 

221 

99 

^'^ 

0*7 

U'3 

Volhynia 

Sept.  3/15  • 

1,162 

463 

r9 

4*3 

89*0 

Nov.  lOy^. 

Tchemigof      - 

Sept.  6/17  . 

1,562 

481 

ro 

»•» 

81*0 

Livonia 

Sept.  5A7  - 

98 

.  48 

0-3 

0*4 

81-6 

6  weeks. 

Waxsaw 

Sept.  11/28 

170 

71 

*'7 

0*7 

44*3 

6       „ 

Grodno 

Sept.  12/24 

68 

87 

0*8 

0*8 

88*6 

Nov.  18^. 

Kieloe  - 

Sept,  18/26 

864 

191 

y» 

9*7 

89*8 

8  weeks. 

Siedlce- 

Sept.  f 

1,688 

868 

»/'¥ 

41*4 

84*0 

Badom- 

Sept.  10/Oct.  1     - 

7:» 

831 

9'9 

r« 

48*6 

Minsk  • 

8ept.lo;0ct.l     . 

160 

70 

0-3 

0*4 

46-6 

r 

Pskof    . 

Sept.  23/Oct,  6     • 

62 

31 

0-6 

0*8 

80*0 

Nov.  17/29 

Smolensk 

Sept.  26/Oct.  8     - 

4 

4 

O'S 

0*8 

400*0 

3  weeks. 

Piotrkow 

Sept.  2»,0ct  11     - 

10 

8 

0*4 

0*09 

90*0 

8       „    - 

Courland 

Oct.  10/»  - 

7 

8 

0*1 

0*04 

'   49*9 

1       »    • 

Plock    . 

Oct  14  26  - 

78 

68 

/•t 

0*7 

66*6 

Kaluga 

Oct.  17,»  - 

7 

7 

o'o6 

o'o6 

400*0 

2yfeek». 

Lomza  - 

Oct£2/Nov.8       - 

61 

84 

0*3 

0*4^ 

470 

Vilna    . 

Nov.  ?       - 

7 

4 

O'OS 

0*08 

87*9 

Vitebsk 

Nov.? 

2 

8 

0*04 

\ 

0*01        400*0 

Arohangelsk  -' 

Esthonia 

Kovno 
Suvalki 

Not  invade< 

Ibycholen 

s. 

Kaliss 
Finland 

'»2Sr  1 

831|077 

161,626 

331 

163 

46-8 

K  2 
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ftnd  ProfTMS  of 
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Diffumonof 
Cholera  in  18M; 
by  Dr.  Barry. 


Table  IX. 

Statistics  of  the  Cholera  Epidemic  in  the  Principax  Towns 

inyaded  in  European  Russia  during  1892. 


Names  of 

Dsteof 
Ooourrenoeof 
first  recorded 
Case  of  Ch(dera. 

Total  recorded 
Cholera. 

Bates  per  10,000 

of  the 

Inhabitants. 

Per- 

centsge 

of 
Deaths 

to 

Attack. 

"Pa. 

tality.- 

Dates  at 
which  the 

Towns. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

Statistios 
terminata. 

Astrakhan      • 

June  18/80 

4,798 

8460 

4S0 

946 

69-6 

18  weeks. 

Saratof- 

JunelWJulyl     • 

8,260 

1.781 

966 

449 

99'9 

Not.  lO^lt. 

Samara 

JuneSS/JulyS    - 

8,281 

1,644 

998 

/«♦ 

47'6 

Not.  liM. 

Simbirsk 

June  M/ July  6     • 

1,104 

667 

976 

499 

90'S 

14  weeks. 

y^fnn  . 

June  25/ July  7    • 

698 

862 

H 

•7 

90'4 

Not.  7A9. 

Rostof-on-Don 

JunetS/JnlylO  > 

8,m 

1472 

466 

909 

U'9 

18  weeks. 

Yoronesh 

July^4  • 

1,166 

408 

94 

7 

99'0 

18     „ 

Viatka. 

JulySAT  • 

260 

127 

10 

9 

90'3 

U     I. 

Perm    - 

July  6/18  • 

814 

178 

67 

49 

66'7 

11     „ 

Taganrog 

July  6/18  . 

828 

884 

494 

64 

ifi'4 

16       n 

NijniNoTgorod 

July7A»  - 

1,968 

891 

m 

496 

49^6 

18     ., 

Vladimir 

July8/20   - 

6 

8 

a 

4 

ao'o 

»     - 

Orenburg 

July  9/21  - 

2,866 

1,407 

476 

SM 

49V 

9     « 

Riazan- 

July  10/82. 

98 

68 

M 

46 

S4'4 

16     ,. 

Kharkef 

July  18/26. 

182* 

77 

9 

4 

49-3 

18     • 

Orel     . 

July  14/26 - 

209 

89 

96 

44 

49-6 

Not.  16/27. 

Pensa  • 

July  16/27. 

1,818 

680 

•47 

406 

49'3 

18  weeks. 

Kertch. 

July  l7/»  - 

602 

892 

9S4 

434 

96-6 

11     ,. 

St.  Petersburg 

July20/Aug.l     . 

4^58 

1,807 

49 

48 

80'7 

Not.  17/29. 

TaroslaTl       . 

July21/Aug.2     . 

740 

806 

99 

86 

44-9 

9weekB. 

TJfa      . 

July  24'Aug.  6     - 

878 

'  218 

4/7 

69 

69'8 

10     „ 

Hosoow 

July24/Aug6      - 

1.189 

682 

44 

9 

8»'7 

Not.  la^ 

Kostroma 

July24/Aug.6     . 

26 

10 

$ 

9 

40-0 

10  weeks. 

Kursk  • 

July  25/ Aug.  6     . 

969 

408 

i99 

64 

49-9 

Not.  16/28. 

EkaterinosIaT 

July28/Aug9      . 

868 

148 

79 

90 

4^*4 

14  weeks. 

Tambof 

Aug.  4/16  • 

14 

9 

a 

9 

64-9 

8     « 

Tw     • 

Aug.  6/17  • 

86 

8 

9 

9 

99'9 

6     „ 

Lublin. 

Aug.  7/19   • 

2,860 

788 

464 

469 

93-6 

11           M 

Pbltsra 

Aug.10,'22- 

77 

48 

46 

40 

999 

10          H 

Kief     . 

Aug.  16/28 

1,868 

666 

403 

34 

309 

Not.  lft'28. 

Kishinef 

Aug.26/Sept.7     • 

17 

9 

9 

4 

930 

Oweeks. 

Kherson 

Aug.28/Sept.9     • 

780 

878 

449 

«7 

640 

8     ,. 

Tula     • 

Aug.80/Sept.U  - 

86 

7 

9 

4 

90'0 

8     ,. 

Riga     . 

Sept.  6/17  • 

98 

48 

9 

3 

64-6 

6     « 

Odessa- 

Sept.  11/28 

71 

89 

9 

4 

94'9 

7     „ 

Warsaw 

Sept.  11/28 

170 

71 

4 

9 

4/7 

10     , 

Fftkof  • 

Sept.  17/29 

68 

88 

J 

4 

»*4 

Not.  17/29. 

Tchemlkof     - 

Sept.25/Aug.S    . 

88 

19 

49 

7 

97'9 

Not.  11/28. 

^....        J 

~0" 
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The  total  cholera  attacks  recorded  to  December  1/13  in  European    afp.a.No.i2. 
Bussia  were  331,077  in  number,  of  which  161,626,  or  45*8  per  cent^  Onth^iiriii 
proved  fatal.    These  figures  are  equivalent  to  an  attack  and  to  a  death-rate  and  P^ip««  of 
of  33-1  and  15  2  per  10,000  of  the  population  respectively.     It  will  be  Difl^S^* 
seen  that  European  Russia,  as  a  whole,  suffered  much  less  propor-  Choteminisoi; 
tionately  than  the  Caucasus,  and  upon  examination  of  the  figures  for  ^^  ^'  B^nry. 
the  separate  Governments  it  will  be  observed  that  the  cholera  death- 
rate  in  only  one  of  the  Governments  of  European  Bussia,  namely,  that 
of  Astrakhan,  exceeded  the  rate  for  the  Caucasus  taken  as  a  whole. 
The   GK>verDments   of   European  Russia    which  suffered   the  greatest 
incidence,  both  as  regards  cholera  attack  and  cholera  death,  were  those 
situate  to  the  south  east  and  east,  and  of  these  the  Governments  riparian 
to  the  Lower  Volga  suffered  higher  rates  than  any  other  district,  ivith 
the  single  exception  of  the  Don  Cossack  Region.    The  cholera  attack 
and  det^-rates  recorded  in  the  Lower  Volga  district  per  10,000  of  the 
population   respectively,  were   as  follows: — Astrakhsm  249  and   125, 
Saratof  172  and  87,  Samara  156  and  68,  Simbirsk   103  and  44.     In 
the  Don  Cossack  Region  attack  and  deatli-rates  of  181  and  88  respec- 
tively were  recorded.     The  only  district  in  the  west  of  Russia  where 
exceptionally  high  figures  were  noted,  was  the  Polish  Government  of 
LubUn,  where  the  attack  and  death-rates  were  54  and  21  per  10,000 
respectively.     The  relative  cholera  mortality  of  the  several  Govemmeots 
of  European  Russia  and  the  Caucasus  which  obtained  in  1892  are  shown 
graphically  in  Map  No.  III. 

From  Table  IX.  it  will  be  seen  that  as  with  the  Governments,  so 
with  the  large  towns,  the  highest  cholera  attack  and  death-rates  were 
recorded  in  those  situate  in  the  \'alley  of  the  Volga.  The  following  are 
the  mortality  rates  per  10,000  of  the  population  in  the  chief  of  these 
towns: — Astrakhan  316,  Saratof  142,  Samara  154,  Simbirsk  139^ 
Nijni  Novgorod  126,  and  Orenburg  231.  Rostof-on-Don  in  the  Don 
Cossack  Region  suffered  a  higher  mortality  rate  than  any  other  town 
outside  the  Volga  Provinces,  namely,  209,  whilst  the  town  of  Lublin 
had  a  death-rate  of  158,  Moscow  and  St.  Petersburg  escaping  with  the 
comparatively  low  rates  of  15  and  13  per  10,000  respectively. 

The  place  which  the  epidemic  of  1892  holds  with  respect  to  previous 
cholera  epidemics  in  European  Russia  may  be  gathered  from  the 
following  Table  X.,  in  which  the  gross  figures  (the  proportions  to  popu* 
lation  not  being  available)  with  respect  to  the  six  previous  epidemics  in 
which  the  deaths  from  cholera  have  exceeded  100,000  are  given. 


Table  X. 

Showing  Total  Number  of  Cholera  Attacks  and  Deaths  recorded 
in  Seven  Epidemics  in  European  Russia  in  each  of  which  the 
Number  of  Deaths  exceeded  One  hundred  thousand. 


Epidemic  Year. 

Cholera  Attacks. 

Cholera  Deaths. 

Fatality  per  cent. 

1881       . 

466,457 

197,069 

42-2 

1848 

1,742,439 

690,150 

39-5 

1858 

260,184 

104,838 

40-2 

1855 

408,564 

170,890 

41-9 

1871 

827,670 

186,516 

38-8 

1872 

874,098 

137,929 

36-9 

18>2 

881,077 

151,626 

45-8 
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From  these  figures  it  will  be  observed  that  the  epidemic  of  1892 
ranks  fifth  as  regards  gross  attacks,  and  fourth  as  regards  deaths.  It 
will  fdso  be  noted  that  the  fatality  in  1892  was  higher  than  that  recorded 
in  anj  one  of  the  six  previous  epidemics  in  question. 

For  the  pui'pose  of  comparing  the  relative  mortality  from  cholera  in 
those  Governments  of  European  Bussia  which  suffered  most  in  1892 
with  the  mortality  recorded  in  the  same  Governments  in  the  four  pre- 
vious great  epidemics  of  1853,  1855,  1871,  and  1872,  I  have  in 
Table  XI.  given  the  figures  as  regards  the  twelve  Governments  where 
the  highest  rates  were  recorded  in  1892. 


Table  XI. 


Name  of  Government. 

Deaths  from  Cholera  per  10,000  Population 
during 

1893. 

1879. 

1871. 

1855. 

1853. 

Astrakhan             -           .            - 
Don  Cossacks        -            -            - 
Saratof        -          .            -            - 
Samara      -            -            -            - 
Simbirsk    -            -            .            . 
Voronexh  -            -           -           - 
Oienburg  -            -            -            - 
Tambof      -            -            -            . 
Kursk        .            -            -            - 
Lublin        -            -            -            . 
Kazan        -            -            -            - 
Ufa            -            .            -            - 

125 
88 
87 
68 
44 
45 
39 
31 
22 
21 
17 
17 

23 

7 
8 
2 
1 
1 
2 

•02 
5 
7 
8 

•04 

18 
6 
86 
29 
5 
50 
47 
67 
10 

11 
16 

8 

50 
? 

12 

4 

14 
7 
2 
8 
5 
4 
12 
11 

From  this  Table  it  will  be  seen  that,  with  the  exception  of  the  Govern- 
ments of  Voronezh,  Orenburg,  and  Tambof,  where  higher  rates  were 
recorded  in  1871,  and  of  Kursk,  where  a  higher  rate  was  observed  in 
1855,  the  mortality  rates  obtaining  in  1892  were  much  in  excess  of 
those  recorded  with  respect  to  each  district  in  any  one  of  the  previous 
epidemics. 

With  the  reasons  for  the  exceptional  incidence  of  cholera  on  particular 
localities  this  Report  does  not  concern  itself,  but  a  few  notes  as  to 
exceptional  conditions  which  obtained  in  certain  large  areas  may  not  be 
out  of  place. 

Foremost  among  these  it  is  to  be  observed  that  considerable  stress  has 
been  laid  upon  the  effect  of  the  famine  which  prevailed  in  a  large  group 
of  Governments  in  1891.  The  Governments  especially  affected  by  the 
famine  were  16  in  number,  and  amongst  them  were  included  several  of* 
those  which  suffered  exceptionally  heavy  rates  of  cholera  mortality  in 
1892.  But  from  Table  XII.,  which  I  quote  from  Dr.  Clemow,  and 
which  gives  the  statistics  of  the  famine  of  1891,  and  of  the  cholera 
epidemic  of  1892,  as  to  each  of  these  Governments,  it  will  be  observed 
that  whilst  the  cholera  attack  rate  in  the  16  distressed  Governments  was 
three  times  as  heavy  as  that  in  the  44  Governments  that  did  not  suffer 
from  famine,  there  does  not  appear  to  be  much  correspondence  between 
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the  statistics  of  the  harvest  yield  and  those  of  the  incidence  of  cholera  ^^'  A^o.12. 
amongst  the  funine-stricken  districts  themselves.     On  the  other  hand,  it  On  the  Origin 
is  to  be  observed  that  higher  rates  of  both  attack  and  of  death  from  tSf^rS^^ 
cholera  obtained  in  the  Government  of  Astrakhan,  in  the  Don  Cossack  Diffusion  of 
Begion,    and    throughout    the   Caucasus  than   in  the  famine-stricken  ^^^*|toy.  * 
districts,  yet  none  of  the  districts   named  had  been  affected  by  the. 
famine. 


Table  XII. 

Statistics  of  the  Famine  of  1691  and  the  Cholera  Epidemic, 
1892.    {Clemow.] 


Name  of  Qoyemment. 

Per-centage 

of  Harvest 

Yield  of  1891 

on  average 

of  Years 

1886-90  (all 

Crops  except 

Potatoes). 

Harvest  Yield 

per  Head  of 

Population* 

in  Poods 

(all  Crops 

including 

Potatoes). 

Cases  of 

Cholera 

per  10,000 

Inhabitants, 

1892. 

Per-centage 
ofDeadtsto 

Cases  of 
Cholera  1892. 

Voronexh 

Kaian     - 

Tambof  -            -            - 

Riazan    -           »           . 

Simbirsk              -^ 

Penaa     ... 

Samara  -           .            - 

Saratof  - 

Orenburg 

Ksk         .           .           - 

Tula 

Nijni  Novgorod  - 

Viatka    - 

Orel 

Ufa          -           -            - 

Perm       .           -           - 

24*8 
40-7 
44-6 
45-0 
45*8 
49-0 
61-2 
520 
52-7 
65-5 
66-8 
70-0 
70-5 
70-6 
74-5 
75-0 

1-61 

8-59 

906 

9-50 

7-64 

9-79 

5-77 

10-74 

2-79 

14-24 

21   13 

12-32 

12-81 

19-14 

9-92 

14  07 

89-4 

38-0 

73-3 

90 

102-8 

48-3 

155-6 

172  1 

74-6 

89-7 

8-4 

28-0 

34-3 

7-2 

35-3 

15-0 

50-2 
44-4 
42-7 
51-0 
42-8 
45-4 
43-8 
50-3 
51-8 
41-8 
290 
44-0 
45*3 
il-6 
47-7 
48-7 

16    distressed    Qovem- ' 
ments 

— 

— 

60-7 

46*3 

44  remaining    Govern.  1 
ments            -           -  j 

— 

— 

19-7 

41-4 

Another  factor  which  must  be  taken  into  account  as  having  had  consider- 
able  influence  in  increasing  the  intensity  of  cholera  in  a  number  of  towns 
in  the  Volga  Valley  and  elsewhere  is  to  be  looked  for  in  the  disgraceful 
anti-cholera  riots  which  occurred  in  the  early  weeks  after  the  invasion 
of  European  Russia  by  cholera.  From  an  account  given  in  the  Official 
Gazette,  it  appears  that  the  measures  taken  to  prevent  the  spread  of 
cholera  gave  rise  to  reports  among  the  working  classes  that  there  wefe 


♦  The  weight  of  food  grains  required  for  each  head  of  the  population  for  all 

gurposes  (including  distillation  of  alcohol)  is  reckoued  at  Uj  poods.    One  poo<^ 
equal  to  36  pounds  English. 
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App.  a.  No.  12.  in  realitj  no  cases  of  cholera ;  that  the  sick  were  conveyed  to  the  hospitals-* 
On  the^igin  without  caose ;  that  the  reports  with  respect  to  the  prevalence  of  the 
and  Pronen  of  disease  were  promulgated  for  the  benefit  of  the  doctors  themselves ;  that 
i)i?hMioiio?  the  drugs  and  disinfectants  used  poisoned  people ;  and  that  patients  who 
Choterainiaw;  were  Still  alive  were  sprinkled  with  quicklime  and  then  buried.  The 
'  *'^*  first  of  these  riots  broke  out  at  Astrakhan  on  June  21/ July  3,  three  days 
after  the  commencement  of  the  epidemic  in  that  town.  Here  the  mob- 
attacked  the  hospital  and  after  removing  the  patients,  burnt  the  build- 
ings to  the  ground,  and  murdered  the  doctors  in  charge.  For  five  days 
the  town  was  in  the  hands  of  the  rioters,  and  as  a  consequence,  the 
authorities  were  quite  paralysed,  and  unable  to  carry  out  any  measures 
for  checking  the  epidemic,  and  order  was  not  restored  until  troops 
had  been  brought  into  the  place,  and  several  of  the  rioters  shot. 
How  many  people  were  attacked  with  cholera  during  this  period  is 
unknown,  but  it  is  known  that  upwards  of  three  hundred  persons  died 
from  cholera  during  the  five  days  in  question,  and  that  when  order  was 
restored,  the  epidemic  had  become  quite  uncontrollable.  Kiots  similar 
in  character,  with  like  results,  took  place  at  Saratof,  Khvalinsk,  VoL^, 
and  several  other  places  in  the  Valley  of  tlie  Volga.  In  many  instances 
the  doctors  and  their  assistants  were  maltreated  or  murdereid,  or  only 
escaped  the  violence  of  the  mob  by  secreting  themselves  in  coffins,  and 
it  was  not  until  the  towns  had  been  declared  in  a  state  of  siege  and 
troops  marched  into  the  districts  that  anything  like  order  could  be 
established.  To  the  great  firmness  of  General  Baranoff,  the  Grovemor 
of  Nljni  Novgorod,  the  suppression  of  these  riots  was  largely  due,  and 
a  sentence  passed  by  him  on  a  would-be  rioter  is  worth  recording  as  aor 
example  of  a  punishment  exactly  fitting  the  offence. 

A  man  named  Kitaeff,  who  persistently  asserted  that  there  was  no 
cholera  at  Nijni  Novgorod,  that  the  whole  scare  was  got  up  by  the 
doctors  who  poisoned  the  populace  and  then  buried  them  alive,  and  who 
endeavoured  to  incite  the  mob  to  resistance,  was  arrested  by  order  of 
the  Governor,  who  passed  the  following  sentence  upon  him  : — 

*'  The  citizen  Kitaefi*,  having  asserted  that  there  is  no  cholera,  and 
circulated  various  false  stories  concerning  the  treatment  of  patients^ 
is  hereby  appointed  as  hospital  assistant  for  three  montbs  in  the 
floating  cholera  bar^  hospital,  in  order  that  he  may  have  an 
opportunity  of  rectifying  his  opinions. 

(Signed)        Baeakoff." 

It  is  further  recorded  that  in  the  Eastern  Governments  and  in  the 
Caucasus  the  poorer  classes  persistently  refused  to  take  any  medicines 
whatever,  and  resented  every  form  of  medical  aid.  A  characteristic 
example  reported  by  Mr.  Law,  the  commercial  attach^  to  Her  Majesty's 
Embassy  at  St.  Petersburg,  will  suffice  to  indicate  this  feeling.  Mr. 
Law  was  at  the  time  making  a  tour  of  inspection  in  the  district  bordering 
upon  the  Volga.  Amongst  other  places  visited  was  the  village  ci 
Qrodny  (7  miles  from  the  Volga  and  12  miles  south  of  Volsk).  Thia 
place,  Mr.  Law  states,  was  one  of  the  first  to  receive  the  epidemic,  traced 
to  the  arrival  from  Baku  of  an  old  woman  whose  son  had  died  of  choloa,. 
and  who  brought  his  effects  with  her.  Grodny  has  between  two  and 
three  hundred  mhabitants.  At  the  time  of  Mr.  Law's  visit  22  had  died 
of  cholera. 

*'  About  ten  days  previously  a  doctor  had  been  sent.  The  people 
asked  him  what  he  had  come  for.  They  said  he  could  live  in  peace  if 
he  did  not  interfere.  They  are  dving  (in  peace  ?) ;  he  is  wasting  hia 
time  (in  peace),  for  they  refuse  all  treatment." 
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Itke  following  characteristic  examples  of  the  diffusion  of  cholera  by    App.  A«Ko.i2. 
means  of  water  are  quoted  verbatim  from  Dr.  Clemow,  as  being  of  qq  the  Origin 
exceptional  interest : —  ff^wSSOTn  ^ 

Diifnaion  of 

"  In  the  village  of  Ulybyshef  (Vladimir  Grovemment)  a  labourer  arrived  P^^ljJ^i^Ji^ ' 
on  June  29th/Jaly  11th  from  Kazan,  where  he  had  attended  the  funeral  °^  ^'  ^'*^' 
of  his  brother,  who  had  died  from  cholera.  Three  days  later  he  sickened 
witht^  disease  in  the  morning  and  died  in  the  same  evening.  The 
cloih«B  hb  had  worn  remained  in  an  outbuilding  for  a  week.  They  were 
then  washed  in  a  stream  from  which  the  village  drew  its  water  supply. 
In  a  very  short  time  cholera  became  epidemic  throughout  the  village. 

"  In  the  government  of  Yiatka,  five  villages  situated  along  the  banks 
of  the  same  stream,  were  invaded  by  cholera.  The  infection  was  traced 
to  the  systematic  washing  of  linen  belonging  to  the  early  cases  in  the 
stream  which  provided  the  inhabitants  of  all  the  five  villages  with  their 
linking  water.  No  sooner  was  this  practice  forbidden  than  the  epidemic 
b^gan  to  abate." 

"  In  the  village  of  Upper  Moulla  (Perm  Government)  an  exactly  similar 
relation  of  cause  and  effect  was  recorded.  The  linen  of  cholera  patients 
was  washed  in  a  pond.  From  the  same  pond  the  inhabitants  drew  their 
supply  of  drinking  water,  with  the  result  that  cholera  raged  throughout 
the  village.  As  m  the  last  instance,  as  soon  as  the  washing  of  linen  in 
the  pond  was  put  a  stop  to,  the  number  of  cases  of  cholera  in  the  village 
began  to  diminish. 

"  In  the  village  of  Borki  (Samara  Government,)  lying  on  the  Eiver 
Samarka,  the  first  case  of  cholera  was  that  of  a  woman.  After  a  short 
interval  a  peasant  was  seized  with  cholera  upon  a  barciue  lying  at  anchor 
a  short  distance  further  down  the  river.  The  disease  then  became 
epidemic,  solely  among  that  portion  of  the  population  which  drew  its 
drinking  water  from  the  river.  The  remaining  inhabitants,  who  drank 
water  obtained  from  wells,  remained  free  from  the  disease  with  but  one  or 
two  exceptions. 

"In  Great  Bereznikof,  a  village  in  the  Simbirsk  Government,  an 
exactly  parallel  instance  was  recoraed.  Cholera  attacked  only  that  part 
of  the  village  which  drew  its  water  supply  from  the  Eiver  Kshi,  whilst 
amongst  the  inhabitants  of  the  other  half  of  the  village,  whose  drinking 
water  was  derived  from  wells,  there  was  but  a  single  case— that  of  a 
beggar  woman  to  whom  had  been  given  some  clothes  from  an  infected 
house. 

"  In  two  villap;es  in  the  Tambof  Government,  in  each  of  which  a  dual 
water-supply  existed,  it  was  observed,  in  like  manner,  that  cholera  was 
confined  to  one  portion  of  the  inhabitants.  In  each  instance  it  was  found 
that  this  portion  of  the  inhabitants  drew  its  water-supply  from  a  pond 
contaminated  through  the  washing  of  linen  of  cholera  patients.  The  rest 
of  the  village,  supplied  with  well-water  not  so  contaminated,  did  not 
famish  a  single  case  of  cholera. 

*'  The  part  played  by  water  in  the  diffusion  of  cholera  was  clearly  illus- 
trated at  the  beginning  of  the  epidemic  in  St.  Petersburg.  It  was  found 
l^t  the  earliest  cases  were  confined  to  the  workmen  in  the  large  factories 
situated  on  the  banks  of  that  branch  of  the  Neva  known  as  the  Great 
Nevka.  The  workmen  were  accustomed  to  drink  water  derived  directly, 
without  filtration  or  boiling,  from  this  branch  of  tho  river — wat^er  which 
at  all  times  is  charged  with  much  organic  matter  (14  parts  in  1(X),000), 
and  which  produces  gastro-intestinal  catarrh  in  all  persons  unaccustomed 
to  its  use.  It  was  at  once  arranged  that  water  should  be  supplied  to  the 
workmen  frx>m  the  town  waterworks,  and  that  this  water  shonla  be  iUtered 
or  boiled  before  drinking.  The  effect  of  the  change  in  the  water-supply 
was  immediate,  and  there  was  no  further  spread  of  cholera  in  that  part  of 
the  city. 

"  Another  instructive  case  was  i^imished  by  one  of  the  St.  Petersburg 
prisons.    A  prisoner  who  had  been  in  solitary  confinement  for  more  than 
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AFP.  A.  Xo.  12.  a  moath  was  saddenly  seized  with  all  the  sjinptoms  of  cholera.    Bacterio- 

OntheOrkin  logical  and  post-mortem  evidence  confirmed  the   diagnosis.      All  the 

•ndprogrewof  prisoners  were  supplied  with  boiled  water,  and  for  a  time  the  source  of 

t^Westem  infection  remained  an  enigma,  which  was  only  solved  by  the  discovery 

Chol^n'inidaii  that  the  deceased  had  driink  a  quantity  of  unboiled  water  provided  him 

bj  Dr.  Barr/.  '  for  washing  purposes.    Steps  were  immediately  taken  to  furnish  all  the 
other  prisoners  with  boiled  water  for  whatever  purpose  required." 

Whilst  cholera  had  spread  throughout  the  Caucasus  and  European 
Russia  in  the  manner  already  described,  it  had  likewise  become  diffused 
over  a  large  portion  of  the  Bussian  territory  in  Central  Asia  and  in 
Siberia,  and  to  this  diffusion  I  now  propose  to  refer  briefly. 

It  has  already  been  noted  that  Kaachka  was  invaded  by  cholera 
on  May  31/ Juno  12,  and  that  the  disease  had  reached  Oozoun  Ada  on 
the  eastern  shore  of  the  Caspian  Sea  on  May  25/June  6,  and  that  at 
that  time  it  had  not  apparently  invaded  the  inteimediate  stations  on  the 
Trans-Caspian  Bail  way.  On  June  10/22,  however,  several  cases  of 
cholera  were  reported  to  have  taken  place  amongst  some  troops  who  had 
recently  marched  from  Merv  to  camp  in  the  neighbourhood  of  Ask* 
lutbad.  On  that  date  it  was  stated  that  4  men  had  died  of  chimera ;  that  9 
were  seriously  ill  with  choleraic  symptoms,  that  23  were  suffering 
from  diarrhoea,  and  that  2  children  in  Askhabad  itself  had  been  attacked 
by  cholera. 

The  town  of  Askhabad,  which  is  the  capital  of  Trans-Caspia,  has  a 
population  of  some  13,000  persons.  On  June  14/26  and  15/27,  7  casee 
and  1  death  from  cholera  were  reported  there,  and  during  the  same 
period  there  were  13  cases  and  5  deaths  at  the  camp  above  referred  to. 
On  June  18/30  the  disease  appeared  amongst  the  Turkoman  population 
living  in^he  aoul  of  Askhabad,  and  in  four  days  there  were  24  cases 
with  11  deaths.  Daring  the  month  of  July  the  number  of  attacks  was 
comparatively  small,  but  at  the  beginning  of  August  a  great  outbreak 
occurred,  to  which  I  shall  have  to  refer  later. 

On  June  8/20  a  conductor  of  one  of  the  trains  running  eastward 
from  Kaachka  was  taken  ill  on  the  journey  and  removed  at  Bokhara: 
station  with  all  the  symptoms  of  cholera.  The  city  of  Bokhara  itself 
apparently  escaped  until  much  later,  and  it  was  not  until  July  31/ 
August  12  that  cases  were  reported  to  have  occurred  Ihere.  This  may 
perhaps  be  attributed  to  the  vigorous  sanitary  measures  taken  there 
towards  the  end  of  May,  when  it  was  reported  that  the  Ameer  of 
Bokhara,  at  the  instigation  of  the  Bussian  authorities,  had  directed  the 
thorough  cleansing  of  his  capital,  a  measure  which  produced  considerable 
murmuring  and  agitation  amongst  his  subjects  ;  in  fact,  the  opposition 
was  so  great  that  the  resident  authorities  were  unable  to  cope  with  it, 
and  the  Ameer  himself  had  to  be  sent  for  from  his  country  seat.  On 
his  arrival  His  Highness  at  once  commanded  the  execution  of  every 
subject  who  had  failed  to  carry  out  the  new  sanitary  regulations  within 
one  week ! 

The  exact  dates  when  the  several  districts  and  towns  in  Central  Asia 
were  invaded  are  not  to  be  ascertained,  but  it  appears  from  the  official 
returns  that  the  places  earliest  affected  in  Bussian  Turkestan  were 
Jisak  and  Chinaz,  which  lie  between  Samarkand  and  Tashkent,  both 
of  which  were  invaded  between  May  31 /June  12  and  June  10/22.^ 
Samarkand  is  said  to  have  been  invaded  on  May  31/June  12,  whilst  at' 
Tashkent,  the  capital  of  Bussian  Turkestan,  cases  of  cholera  were 
recorded  to  have  occurred  on  June  7/19.  Here  the  disease  spread 
rapidly  and  extended    throughout  the  Provinces   of    Syr-Daria  and 
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Ferghana,  reaching  the  neighbouring  Provinces  of  Semiretchinsk  and   ^w*  ^Voi  l*.- 
Akmolinsk  on  June  17/29  ancl  June  27/ July  9  respectively.  On  the  Origin 

Thus,  during  the  months    of  June  and  July  cholera  had  become  the  w&Sm 
diffused  throughout  the  southern  provinces  of  Asiatic  Russia,  and  its  ch^lJj^isw ; 
further  extension  to  the  more  northemly  provinces  cannot  be  traced  step  by  Dr.  Barry, 
bj  step.     It  may,  however,  be  noted  that  the  Port  of  Gurief,  situate  at 
the  northern  extremity  of  the  Caspian  Sea,  at  the  mouth  of  the  Biver 
Ural,  was  invaded  by  cholera  on  July  8/20,  the  disease  being  there 
introduced  by  travellers  from  Astrakhan,  and  from  this  place  it  spread 
throughout  the  province  of  Uralsk  and  thence  to  that  of  Turgai,  which 
lies  immediately   to   the  east  of  UraUky  where  the  first  cases  were 
reported  on  July  24/August  5. 

In  the  meantime  the  disease  had  appeared  at  Omsk  on  July  14/26,  at 
Tomsk  on  July  12/24,  at  Tobolsk  on  July  17/29,  finally  reaching 
Irkutsk  and  Yeniseisk  on  Aus^ust  2/14  and  August  4/16  respectively. 

Some  idea  of  the  extent  of  territory  invaded  and  of  the  populations 
exposed  to  the  infection  of  cholera  throughout  the  Bussian  Empire  may 
be  gained  from  a  study  of  the  following  Table  XIII.,  compiled  by  Dr. 
Grebentschikoff,  which  shows  the  area  and  population  of  the  districts  in 
which  cholera  was  present  during  each  of  the  months  from  May  to 
November  of  the  year  1892. 


Table  XIII. 

Showing  the  Area  and  Population  of  the  DisTRiCTdin  the  Bussian 
Empire  in  which  Cholera  was  present  during  each  of  the  Months 
May-November  (Old  Style)  1892. 


Month. 

Area  in 

Square  Versts. 

Population. 

May 

Over     4S4,000 

700,000 

Juoe 

»» 

2,753,000 

15,286,000 

July 

»» 

7,271,000 

6ai466,000 

August 

>» 

7,645,00D 

77,895,000 

September    - 

w 

7,868.000 

87,346,000 

October 

t» 

M65,000 

87,725,000 

Kotember 

>» 

1,662,000 

69.787.000 

In  Tables  XIV.  and  XV.  are  given  the  number  of  attacks  and  deaths 
from  cholera  recorded  in  the  several  provinces  and  large  towns  of 
Central  Asiatic  Eussia  and  of  Siberia  from  the  commencement  of  the 
epidemic  to  December  1/13,  1892,  together  with  the  rates  per  10,000  of 
the  population. 
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App,  A.  Na  12. 

On  the  Origin 
and  Pfograaa  of 
theWeatern 
Diffusion  of 
Choleminl892i 
by  Dr.  Barry, 


Table  XIV. 

Statistics  of  the  Oholera  Epidemic  in  the  several  Pboyinces  of 
Central  Asiatic  Kussia  and  of  Siberia  from  its  Commencement  to 
December  1/13,  1892. 


Name  of 
GoTernment 

Date  of 
Oocurrenoeof 
first  recorded 
Case  of  Cholera. 

Total  recorded 
•  Cholera. 

Bate  per  10.000 

ofthe 
Inhabitants. 

Per- 
centage 

of 
Deaths 

to 
Attack. 

tality." 

Dates 
to  which 

arecarriatf 

or 
Province. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

when  they 
do  not  ter- 
minate on 
Dec  IAS. 

Trans-Oaspia  - 
ffftTnwk^"H 
Syr-Daria 
FergfaaoA 

Akmolinak      • 

Tomak. 

Uimlak. 

Tobolsk 

Tuigai 

Irkutak 

Yeniieisk 

Semipalatinsk 

May  19/81 . 
May91/Junel2  - 
June7A9  - 
June8/20  - 
June  17/29 
June27/July9     - 
Julyl2/24. 
July8/20  . 
July  17/29 
July24/Aug.6     - 
Aug.  2/14  • 
Aug.  4/16  - 
Aug.  12/24- 

2.800 

14,980 

12.455 

19.820 

46 

1.717 

4^7 

8.138 

26.801 

296 

28 

71 

870 

1.517 

7,480 

8.785 

9.610 

28 

891 

2.272 

8,121 

12.729 

167 

8 

28 

205 

40'0 

HI'S 
0'7 
H-8 
S4's 

466'S 

7'A 
o'7 
^4 
6-4 

94*7 

406'9 
7r» 

4§0'4 

o'i 

47'$ 

46-7 
sr4 
go-a 
4*« 

0'5 

a'4 

sro 

SO'O 

70-6 

SO'O 

6o'9 
sro 

46'S 
SO'6 

4*4 
s6's 
96-6 

89'S 
SS'S 

19  weeks. 

20  M 
SO       . 
19       „ 
18       ^ 
7        . 
Nor.  9A7. 
ISweekn. 

10  weeks. 
2 

Oct,  10/22. 

11  weeks. 

^*au^} 

89,199 

4d,841 

- 

- 

Table  XV. 

Statistics  of  the   Cholera  Epidemic    in    the    Principal    Towns 
invaded  in  Central  Asiatic  Russia  and  in  Siberia  during  1892. 


Namaaof 

Date  of 

first  recorded 
Case  of  Cholera. 

Total  recorded 
Cholera. 

Bates  per  10.000 

ofthe 

Inhabitants. 

Per. 

oentage 

of 
Deaths 

to 

Attack. 

-Pa. 

taHty.- 

Pteriodfor 
which  the 

Towns. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

Statistica 
aregivan. 

T^Mhkent 
Tomsk  • 
Omsk  - 
Tohdsk 
TJzmlsk- 
•emipaktinak 

June7A9» 
July  12/24. 
July  14/96. 
July  17/29- 
July28/Aug.4     • 
Aug.  12/24- 

1.879 

1.888 

1.484 

400 

478 

870 

1.640 
809 
768 
285 

147 
205 

4S4 

947 

964 

its 

981 

48S 
909 
498 

480 
«7 
498 

$7'9 
^4 

S8'6 
S8*9 
80'8 

ss'4 

10W«^S. 

11  n 

12  « 
12     h' 
10     .. 

6      » 
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From  Table  XIV.  it  will  be  observed  that  the  total  number  of  attacks    App.  a.  No.  u. 
from  cholera  recorded  in  Asiatic  Russia  in  1892  were  89,199,  and  that  ontlie'orimn 
of  these  46,841,  or  52*5  per  cent.,  proved  fatal.     The  highest  rates  '^S^S^SSS^^ 
of  mortality  occurred  in  the  provinces  of  Ferghana  (120*  1),  ^markand  Diffiu^^ 
(106-9),  Tobolsk  (90-3),  Syr-Daria  (73*2),  and  Uralsk  (52*4).  h^^nTft?^^' 

From   Table  XV.  it  will  be  seen  that  several  of  the  chief  towns    ^  "^' 

inyaded  by  cholera  in  Asiatic  Bussia  suffered  heavy  mortality  rates  from 
cholera,  for  example,  Tomsk  202, 'Omsk  138,  Tashkent  135,  and 
Tobolsk  130  per  10,000  of  the  population. 

In  Asiatic  Russia  as  in  the  Caucasus  and  European  Russia,  the 
relation  of  the  incidence  of  cholera  to  the  purity  of  the  water-supply  was 
frequently  observed.  Two  instructive  examples  of  this  are  given  in  a 
despatch*  of  the  United  States  Consul-General,  Mr.  Heenan,  to  his 
Government,  dated  October  11th,  1892. 
The  first  is  as  follows  : — 

'^  At  Samarkand  three  regiments  of  infantry  were  encamped  side 
by  side,  on  a  level  plain  close  beside  a  stream  of  water.  The 
Colonel  of  one  of  these  regiments  took  the  most  extraordinary  pains 
to  prevent  his  men  from  being  attacked  with  cholera,  and  he 
succeeded.  In  the  first  place,  he  caused  every  article  in  camp  to  be 
thoroughly  cleansed  with  hot  water,  and  then  disinfected.  He 
compelled  his  men  to  bathe  every  day  in  water  that  had  been  boiled, 
and  a  guard  was  constantly  mamtained,  whose  duty  it  was  to  keep 
the  soldiers  from  drinking  the  river  water,  «nd  to  carry  out  the 
Colonel's  instructions.  The  result  was,  that  not  a  single  case  of 
cholera  occurred  in  the  regiment,  while  the  other  two  regiments 
that  were  camped  alongside  lost  over  a  hundred  men  from  cholera. 
In  these  regiments  the  ordinary  precautions  were  taken,  but  no 
such  measures  were  adopted  as  I  have  mentioned  above." 
The  second  example  refers  to  the  outbreak  to  which  I  have  already 
referred  as  having  taken  place  at  Askhabad  in  August.  It  is  as 
follows : — 

^'At  Askhabad  the  cholera  had  almost  disappeared  early  in 
August,  and  the  event  was  celebrated  with  much  rejoicing  on  the 
anniversary  of  the  Emperor's  name^ay,  which  occurs  in  that  month. 
The  Govemor-GFeneral  gave  a  dinner,  to  which  he  invited  a 
numerous  company,  and  the  various  regiments  were  granted  extra 
rations^  that  they  might  rejoice  on  the  occasion.  The  day  wliich 
began  so  auspiciously  amidst  general  rejoicing,  was  destined  to  have 
an  ending  which  has  no  parallel  in  history.  Of  the  numerous 
guests  who  attended  that  dinner,  one  half  died  within  twenty>four 
hours.  A  military  band  of  about  fifty  men  who  played  during  that 
fatal  dinner  lost  forty  of  their  number  with  cholera,  and  only  ten 
of  the  men  reached  camp  that  night.  One  regiment  lost  half  its 
men  and  nine  officers  ere  the  sun  rose  the  following  morning, 
and  within  forty-eight  hours  thirteen  hundred  people  di^ 
with  cholera.  The  cause  of  this  outbreak  was  clearly  traced 
to  a  small  stream  of  water  which  supplied  the  town.  Four 
days  previous  the  authorities  were  informed  that  cholera  had 
broken  out  at  a  small  Turkoman  village  situated  on  the  banks  of 
this  stream,  about  four  miles  from  Askhabad.  The  inhabitants  of 
this  village  were  ordered  to  move  their  kibitkas  (tents)  several  miles 
back  on  the    hills,  which  they  did.     On  the  day  previous  to  the 

*  Weekly  Abstnct  of  Sanitary  Beporti  issued  by  the   Supervising  Surgeon- 
GtneraL    M.  H.  S.,  Washington,  1898,  Vol.  vii.,  pp.  721,  722. 
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re-appearance  of  the  cholera  at  Askhahad,  a  very  heavj  rain-storm 
occurred,  which  washed  the  banks  of  the  river  and  swept  refuse  and 
other  matter  from  the  abandoned  village  into  the  stream,  and 
this  matter  was  carried  by  the  water  into  the  city,  and  distributed 
to  all  parts  of  the  town  by  the  numerous  open  canals  through 
which  the  inhabitants  were  supplied  with  water.  It  was  this 
contaminated  water  which  caused  the  re-appearance  of  the  epidemic 
and  the  frightful  mortality  which  followed.  The  population  of 
Askhabad  was  not  more  than  13,0CO  of  which  10  per  cent,  died 
within  forty-eight  hours." 

TURKEY-IN-ASIA. 

I  have  already  referred  to  the  fact  that  the  remains  of  the  cholera 
epidemic  which  had  been  spread  along  the  pilgrim  routes  in  1 890-9  Instill 
existed  in  the  Vilayets  of  Damascus  and  Beirut  in  Syria,  and  in  those  of 
Hedjaz  and  Yemen  in  Arabia  at  the  beginning  of  the  year  1892,  but 
as  regards  the  two  first-named  districts,  the  epidemic  was  reported  to 
have  terminated  before  the  end  of  the  first  quarter  of  the  year,  whilst 
it  still,  as  will  be  seen  in  the  sequel,  existed  in  Arabia  throughout  the 
whole  of  the  year.  As  the  diffusion  in  the  Northern  Provinces  of 
Asiatic  Turkey  in  1892  was  quite  independent  of  that  in  Arabia,  it  will 
be  convenient  to  describe  the  march  of  cholera  in  these  Northern  Pro- 
vinces in  the  first  instance,  leaving  the  consideration  of  the  diffusion  in 
Arabia  to  a  later  stage  of  this  report. 

Northern  Provinces  of  Turkey-in-Asia. 

Early  in  July  an  outbreak  of  choleraic  disease  was  reported  to  have 
occurred  at  St.  Jean  d'Acre  in  Syria,  and  in  consequence  a  medical 
commission  was  despatched  from  Beirut  to  inquire  into  the  matter. 
The  commission  reported  that  the  disease  was  cholera  nostras,  produced 
by  the  opening  of  a  foul  drain ;  that  it  was  confined  to  the  quarter 
of  the  town  in  which  the  drain  was  situate,  and  that  it  showed  no 

S'a^ns  of  spreading.  In  all,  17  deaths  occurred,  the  last  on  July  28thy 
ter  which  no  further  cases  were  reported. 

On  July  27th,  cholera  appeared  in  the  quarantine  station  at  Platana, 
in  the  province  of  Trebizond,  amongst  travellers  who  had  come  from 
Batoum.  Between  July  27th  and  September  4th  it  was  reported  that 
114  cases  of  cholera  had  occurred  amongst  persons  undergoing  quaran- 
tine at  Platana,  and  that  of  this  number  93  had  died,  including  4 
soldiers  of  the  sanitary  cordon.  The  first  case  reported  in  the  town  of 
Platana  took  place  on  August  4th,  and  between  that  date  and  January 
21th,  1893,  47  persons  were  attacked  (including  4  soldiers  of  the  sani* 
tary  cordon),  and  of  these  27  died.  The  town  of  Trebizond  was  first 
Invaded  on  September  8th,  and  between  that  date  and  September  13th 
10  cases  of  cholera,  of  which  7  proved  fatal,  occurred.  The  disease, 
however,  did  not  become  epidemic  in  Trebizond  until  after  October  30th. 

In  the  meantime  another  importation  of  cholera  into  Asia  Minor  had 
taken  place.  On  August  31st  a  man  coming  from  Kars,  after  a  stay  of 
10  days  in  the  lazaretto  of  Kerelek,  on  the  Russo- Turkish  frontier,  was 
attacked  by  cholera,  and  died  at  Hassan-Kali,  near  Erzeroum,  in  his 
own  home.  The  local  authorities  took  immediate  steps,  with  the  object 
of  securing  the  disinfection  of  the  house  where  the  death  occurred,  and 
the  separation  of  the  healthy  inhabitants  of  the  village  from  the  com- 
panions of  the  deceased,  upon  which  persons  a  quarantine  of  15  days 
was  imposed.  In  spite  of  these  precautions,  however,  3  more  deaths 
from  cholera  took  place  at  Hassan  Kali  on  September  3rd,  and  on 
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September  5th,  official  notification  was  given  that  cholera  had  made  its    App.  a.  Xo.  12. 
appearance  at  Anzelek,  four  hours  distant  from  Hassan  Kali  snd  from  q„ tbeOrigiu 
Erzeronm  respectively.     In  the  following  week  isolated  cases  were  ■.od^ro^ress  oi 
reported  to  have  occurred  in  several  villages  in  the  Vilayet  of  Erzeroum ;  Diflusi^i^ 
from  September  I  st  to  September  23rd,  92  deaths  from  the  disease  being  ?*^?*^i^  * 
recorded.     The  first  death  from  chokra  in  the  city  of  Erzeroum.  was   ^ 
said  to  have  occurred  on  September  20th,  after  which  date  the  disease 
spread  there  rapidly.     Other  towns  and  villages  in  this  Yilayet  became 
infected,   the  number  of  cases  officially  reported  to  have  occurred 
throughout  the  Yilayet  from  September  1st,  1892,  to  January  12th, 
1893,  being  8,095,  of  which  4,042  proved  fatal.    These  cases  and  deaths 
were  distributed  in  the  several  districts  of  the  Vilayet  as  shown  in  the 
following  Table : — 

Tabls  XVI. 

Statistics  of  Cholera  in  the  Erzeroum  Vilayet  from  September  1st, 
1892,  to  January  12th,  1893. 


NMneofDiftrict. 

Ertimated 
Population. 

Recorded  Cholera. 

Rates  per  10.000  o( 

Population,  of 

Cholera 

Per-centage 
of  Deaths 
to  Attacks. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

"Fatality." 

Enerotun 

46.000 

680 

861 

161 

78 

61-6 

Rwrin     . 

47.000 

2.28S 

1.662 

488 

361 

72-2 

Rhinet     • 

26jm 

244 

160 

94 

62 

66-6 

Tanljui    • 

27.000 

IW 

98 

70 

84 

40-0 

Ora          .          .          . 

70.M0 

1.6S1 

780 

217 

111 

61 '0 

Tortum    - 

62.000 

016 

612 

176 

98 

65-9 

Ignir 

86.380 

830 

169 

98 

44 

46*9 

Bajaxid    • 

52.474 

412 

168 

79 

81 

89*6 

Eningtan  (troops) 
Erxingian  (ciyiliani)    - 

\     26,000    . 

692 
34 

"3 

279 

116 

41*6 

Baiburt    • 

68.000 

764 

876 

182 

66 

49*2 

ToUls- 

4«0«S64 

8.006 

4,648 

184 

108 

66-2 

The  figures  in  the  above  Table  as  to  cholera  attack  and  cholera  death 
are  probably  very  much  below  the  mark,  owing  to  the  fact  that  the 
Mahommedan  inhabitants  are  stated  to  have  avoided  reporting  deaths  to 
the  authorities,  and  to  have  buried  their  dead  by  night  in  their  court- 
yards and  gardens.  Her  Majesty's  Consul  at  Erzeroum  estimates  the 
deaths  from  cholera  in  that  city  alone  to  have  numbered  2,500.  But 
accepting  the  official  figures  as  reliable,  they  are  equivalent  to  attack 
rates  and  death  rates  for  the  whole  Vilayet  of  184  and  103  per  10,000 
of  the  population  respectively. 

On  October  30th,  cholera  was  re-introduced  into  Trebizond  by 
artillerymen  who  had  marched  there  from  Erzeroum,  and  amongst 
whom  several  men  had  been  attacked  by  cholera  during  their  march. 
On  this  occasion  the  disease  spread  rapidly  in  Trebizond,  with  the 
result  that  between  October  30th,  1892,  and  January  9th,  1893, 
390  persons  were  reported  as  ha\'ing  been  attacked  by  cholera,  and  oi 
these  230  died ;  numbers  equivalent  to  attack  and  death  rates  of  108 
and  63  per  10,000  of  the  population  respectively. 
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AFP.A.NO.  12.  The  following  Table  which  is  taken  from  a  very  complete  series 
included  in  a  despatch  from  Her  Majesty's  Consul  at  Trebizond,  shows 
the  incidence  of  cholera  on  the  sevet^  classes  of  the  community  living 
in  Trebizond. 
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Table  XVII. 

Statistics  of  Attacks  and  Deaths  from  Choleba  in  the  several 
Communities  living  at  Tbebizond  for  the  period  October  dOth, 
1892,  to  January  9th,  1893. 


InhabituiU. 

Cholera  Attacks. 

Cholera  BMkths. 

li 

ll 

H 

§1 

Sl5 

H 

S^ 

§1 

Oommonity. 

i 

B 

a 

1 

& 

2*" 

H 

P 

1 

i 

n 

1 

4 

Torks  • 

22,000 

121 

72 

84 

227 

103 

70 

42 

83 

136 

61  ' 

Greeks 

8.000 

48 

52 

16 

115 

143 

31 

29 

7 

67 

83 

Armenians 

6,000 

21 

19 

8 

48 

80 

12 

11 

6 

28 

46 

Total       • 

36,000 

190 

143 

57 

390 

108 

113 

n 

46 

280 

63 

From  the  above  Table  it  will  be  seen  that  the  largest  proportion  both 
of  attacks  and  deaths  occurred  amongst  the  Greek  population,  whilst  of 
the  Turkish  children  attacked,  all  with  one  exception  died. 

On  November  13th,  the  town  of  Van  was  reported  to  have  been 
invaded  by  cholera  imported  from  Persia,  and  from  a  despatch  received 
at  the  Foreign  Office  from  Her  Majesty's  Vice-Consul  at  Van,  it  would 
appear  that  up  to  December  8th,  150  deaths  from  cholera  had  been 
officially  reported  to  have  occurred  there,  but  the  Vice-Consul  states 
that  the  number  of  deaths  was  doubtless  greater,  as  many  of  the  returns 
had  not  been  regularly  handed  in,  and  according  to  common  report 
there  had  been  between  900  and  1,000  cases.  In  a  despatch  dated 
December  15th,  Her  Majesty's  Vice-Consul  reported  that  the  epidemic 
had  apparently  ceased  in  the  city  of  Van,  but  that  numerous  cases  had 
occurred  in  the  villages  of  the  Sub-District  of  Havatzor,  and  that  of 
these  a  few  had  been  fatal.  As  regardu  Van,  no  further  official  figures 
are  available. 

The  precautions  adopted  to  prevent  the  spread  of  cholera  in  the 
districts  referred  to  above  appear  to  have  been  practically  limited  to 
the  formation  of  sanitary  cordons,  firstly,  on  the  Turko-Persian  and 
Turko-Russian  frontiers,  and  secoudly,  around  each  town  and  village  as 
it  became  infected.  It  is,  however,  stated  that  little  difficulty  was 
experienced  by  travellers  in  penetrating  these  cordons  so  long  as  they 
took  byepaths  and  not  main  roads,  as  the  number  of  troops  was  not 
sufficient  to  do  more  than  close  the  main  thoroughfares,  and  further, 
that  they  were  especially  lacking  in  cavalry.  It  was  also  a  matter  of 
common  observation  that  in  many  instances  cholera  was  introduced  into 
fresh  districts  by  soldiers  employed  in  the  work  of  "  protection."  From 
a  despatch  by  Her  Majesty's  Consul  at  Erzeroum  it  would  appear  that  the 
Ottoman  Gt)vemment  began  by  forbidding  the  sale  and  use  of  injurious 
and  over-ripe  fruit,  that  they  ordered  the  isolation  of  infected  housesi 
the  disinfection  or  destruction  of  infected  bedding  and  clothes,  and  the 
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spriDkiing  with  quicklime  of  the  graves  and  corpses  of  those  who  died  of    App.  a.  No.  12. 
cholera,  but  upon  these  measures  being  resisted  by  the  Mahommedan  on theOriidn 
inhabitants  on  religious  and  economic  grounds,  the  local  government  Ju^^S^e^  ^^ 
weakly  gave  way  on  all   points.     In  the  same  despatch  Mr.  Consul  Diffasionof 
Fitz-Maurice  points  out  the  illogical  way  in  which  quarantine  was  byr^Bwry?^' 
im]K)8ed  and  the  uselessness  of  the  measures  adopted  to  prevent  the 
spread  of  cholera,  in  the  following  words  : — 

"  When  cholera  was  raging  in  the  Erzeroum  Yilayet  and  comparatively 
•'  mild  in  the  Caucasus,  arrivals  from  the  Caucasus  were  forced  to 
^*  imdergo  a  ten  days  quarantine.  The  same  was  the  case  with  arrivals 
**  from  Persia  at  a  time  when  both  Persia  and  Turkey  were  con- 
*•  taminated.  Similar ily  when  the  Vilayets  of  Trebizond  and  Erzeroum 
**  were  both  infected,  departures  from  Erzeroum,  to  Trebizond  had  to 
**  undergo  eleven  days  quarantine  before  leaving  this  Vilayet  (Erzeroum) 
"  whilst  arrivals  from  infected  Trebizond  underwent  quarantine  before- 
**  entering  the  infected  Vilayet  of  Erzeroum.  The  same  double  quarantine 
**  was  imposed  on  travellers  between  Van  and  Erzeroum  when  cholera 
"  existed  in  both  Vilayets.  The  result  was  that  the  Persian  transit  trade 
'*  almost  entirely  ceased,  as  did  also  the  local  trade.  This  hampering  of 
**  commerce  has  helped  very  materially  to  produce  the  scarcity  and  misery 
**  that  now  prevail  in  this  district.  The  prices  of  fodder  have  tripled, 
•*  while  the  necessaries  of  life,  breads  Ac,  have  more  than  doubled. 
'*  These  quarantines  entailing  such  losses  commercially  have  had  no 
**  compensating  advantages  in  checking  the  advance  of  cholera,  and  their 
"  inefficiency  may,  I  think,  be  attributed  apart  from  the  general  question 
**  of  the  inefficiency  of  quarantines  to  the  fact  that  some  of  the  quarantine 
**  officials  were  not  inaccessible  to  bribery.'* 

France. 

On  April  4th*  an  inmate  of  the  Maison  Departementale  of  Nanterref 
was  attacked  with  choleraic  symptoms  and  died  in  24  hours.  Further 
cases  of  cholera  appeared  shortly  afterwards  amongst  persons  employed 
in  the  same  workshop.  The  person  attacked  had  been  absent  on  leave 
some  days  previously. 

On  April  6th  another  inmate  of  the  institution,  living  in  the  old  men's 
ward,  who  had  not  and  could  not  have  had  any  contact  with  the  case 
noted  above,  was  on  return  from  a  day's  absence  seized  with  violent 
choleraic  symptoms  and  died  in  six  hours  in  the  ward,  it  not  having 
been  found  possible  to  take  him  to  the  infirmary.  In  his  ward  in  the 
space  of  the  next  few  days,  no  less  than  25  other  persons  were  attacked 
by  cholera,  all  of  whom,  with  one  exception,  died. 

The  disease  having  thus  become  established  in  the  Maison  de  Nanterre^ 
continued  to  spread  there  slowly  without  however  any  further  serious 
epidemic  outburst  until  October,  causing  in  all  73  attacks  of  which  59 
proved  fatal;  figures  equivalent  to  an  attack  rate  of  204*4  and  a  death 
rate  of  164*9  per  10,000  of  the  inmates  of  the  institution.  As  to  the 
origin  of  the  disease  at  the  Maison  de  Nanterre  several  explanations 
have  been  offered  (a)  that  it  was  due  to  a  recrudescence  of  the  cholera 

*  The  dates  given  in  this  account  are  taken  from  the  official  report  published  by 
the  Prefect  of  the  Seine  with  regard  to  the  epidemic  in  the  Department  of  the  Seiue 
(see  DOte*,  page  117,  ante).  From  official  figures  recently  obtained  from  the 
Ministry  of  the  Interior  it  would  appear  that  a  death  due  to  cholera  occurred  on 
March  dlst  in  the  Maison-de-Nanterre,  but  as  no  report  has  yet  been  published  I 
can  only  state  the  fact  here  without  comment. 

t  The  Maison  Departementale  de  Nanterre  is  an  establishment  situate  in  the  com- 
mune of  Nanterre,  one  of  the  western  suburbe  of  Paris.  This  institution  serves 
many  purposes,  having  the  character  partly  of  a  workhouse,  partly  of  a  prison, 
besides  serving  as  an  asylum  fo'r  aged  and  infirm  beggars. 
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of  1884;  but  ns  to  this  it  is  stated  that  the  establishment  was  not 
invaded  by  cholera  in  that  year ;  (b)  that  it  may  have  been  due  lo  an 
indirect  importation  by  means  of  rags  from  Tonquin  or  other  infected 
country,  as  there  was  a  workshop  in  the  establishment  where  worn-out 
clothing  was  cut  up  for  re-manufacture;  but  as  to  this  it  is  stated  that 
the  first  person  attacked  had  had  no  communication  with  the  rag  shop 
or  with  those  who  worked  in  it  prior  to  this  attack,  and  that  the  second 
person  attacked  did  no  work ;  and  (c)  that  the  disease  did  not  take  its 
origin  in  the  institution,  but  was  brought  in  from  outside.  In  support 
of  this  last  theory  it  is  stated  that  both  the  first  cases  which  occurred  at 
the  Maieon  de  Nanterre  were  attacked  after  their  return  from  leave  of 
absence,  and  that  at  a  period  almost  identical  at  places  in  the  environs  of 
Paris  <listuiit  from  each  other  and  from  the  Maison  de  Nanten*e  well 
defined  cases  of  cholera  had  occuiTcd.  The  cases  referred  to  appeared 
on  April  8th  at  Neuilly,  on  the  same  date  at  St.  Denis  (a  la  Plaine), 
and  on  April  11th  at  Puteaux  and  at  Suresnes.  It  will  be  observed  on 
reference  to  Map  IV.  that  all  these  Communes  are  situate  to  the  north-west 
of  Paris.  From  the  official  records  it  appears  that  the  use  of  Seine  water 
was  the  only  circumstance  which  could  be  discovered  to  be  common  to 
all  the  cases  of  the  initial  period,  cases  remote  from  one  another,  in 
different  communes,  yet  attacked  at  practically  the  same  time. 

During  the  month  of  April,  the  incidence  of  cholera  was  contined  to 
the  communes  of  the  north-west  suburbs  of  Paris  situate  on  the  Seine, 
namely,  Nanterre,  Neuilly,  Puteaux,  lUe  St.  Denis,  Courbevoie,  St.  Denis, 
Colombes,  Levallois-Perret,  Suresnes,  and  St.  Ouen. 

In  May  cholera  appeared  at  Clichy  and  at  Asni^res,  communes  also  in 
the  north-western  suburbs  of  Paris,  and  a  few  isolated  cases  were  recorded 
to  have  occurred  in  the  city  of  Paris  itself*. 

In  June  the  occurrence  of  cholera  was  recorded  at  Boulogue-sur- 
Seine,  Montreuil,  Maisons-Alfort,  Aubervilliers,  Yillemomble,  Issy, 
Gennevilliers,  Qentilly,  La  Courneuve,  and  Pan  tin ;  at  the  same  time 
the  disease  slowly  progressed  in  Paris.  The  march  of  cholera  mouth 
by  month  in  the  Depaitment  of  the  Seine  is  illustrated  in  Map  IV.,  and 
from  a  consideration  of  this  map  it  will  be  observed  that  during  the  first 
three  months  during  which  the  presence  of  cholera  was  noted,  the  in- 
cidence of  the  disease  was  with  the  exception  of  isolated  outbreaks  at 
Montreuil  and  Maisons-Alfort,  confined  to  communes  situate  to  the  west, 
north-west,  or  north  of  Paris.  To  the  signification  of  this  limitation  of 
the  disease,  reference  will  be  made  later  in  this  report. 

In  July  cholera  began  to  assume  epidemic  proportions  in  Paris,  and 
it  continued  to  prevail  there  until  the  end  of  the  year.  During  the 
mouths  of  July,  August,  and  September,  the  disease  spread  to  the 
southern,  eastern,  and  north  eastern  suburbs  of  Paris  ;  there  was,  how- 
ever, little  tendency  to  epidemic  extension  in  these  districts,  and  a  con- 
siderable number  of  communes  in  these  suburbs  entirely  escaped 
attack. 

In  Table  XVIII.  will  be  found  the  statistics  of  the  cholera  epidemic 
recorded  in  the  environs  of  Paris  in  the  Department  of  the  Seine  during 
1892,  and  in  Map  V.  the  relative  mortality  from  cholera  recorded  in  the 
several  communes  is  shown  graphically. 

Upon  an  examination  of  Table  XVIII.  and  of  Map  V.,  it  will  be 
observed  that  whilst  the  mean  cholera  death-rate  for  the  whole  Depart- 
ment was  six  per  10,000  of  the  population,  a  mortality  in  excess  of 
this  mean  was  recorded  in  the  western,  north-westeiii,  and  northern 
suburbs,  whilst  the  mortality  observed  in  the  communes  situate  to  the 
south  and  south-east  of  Paris,  was,  with  one  or  two  trifling  exceptionsy 
below  the  mean  of  the  Department. 
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Table  XVIII. 


■M. 

AOA^C     JOl. 

V  J.XA* 

Apf  a.  No,  la. 

Statistics  of  Cholera  ih  the 

ENViROXd  of  Paris,  1892. 

OntheOrbrin 

[In  this  and  in  subsequent 

Tables, 

rates  taken  on 

single  attacks  or 

and  Progress  oC 
the  Western 
DiiTiuionof 
Choler»inl8M: 
by  Dr.  Barry. 

single  decUhs  respectively  are 

placed  in  square  brackets.] 

Commune. 

Popula- 
tion. 

Census 
1891. 

Recorded  Duration  of 
Cholera. 

Total 
Deaths 

frt>m 
Cholera 
recorded 
m  1892. 

Cholera 

Death  rate 

per  10,000 

Population 

1892. 

Nanterre  {Maison  de) 

8^7! 

Apol    4 

—    Oct 

9 

59 

i64'9 

NeoiJly 

- 

29,444 

„      8 

—         n 

5 

32 

i08 

Ile-Saint-Deois 

- 

2,268 

„     10 

-    Sept. 

29 

9 

S9'7 

Poteaux 

- 

17,646 

,.     11 

—    Nov. 

5 

53 

SO'O 

Suresnes 

- 

8,404 

M     11 

—    Oct 

11 

20 

2S'S 

Courbevoie 

- 

17,597 

„     14 

—       »t 

1 

38 

21  6 

Siunt-Denifl    - 

. 

50,992 

.,     IT 

—    Nov. 

80 

104 

20'4 

Vanves 

- 

6,815 

„     18 

—    Sept. 

16 

3 

4'4 

Colomhes 

- 

18,918 

.     18 

—    Oct 

81 

21 

11-1 

Leralloit-Perret 

- 

39,857 

,.     20 

~~       »» 

10 

68 

17  1 

Nanterre  (town) 

- 

6,398 

H    24 

—    Sept. 

15 

9 

140 

Saint-Ouen 

- 

25,969 

M     27 

—    Oct. 

23 

142 

S4'6 

Clichy 

- 

30,698 

May    8 

—    Not. 

11 

46 

14-2 

Asni^es 

- 

19,575 

„     24 

"""        »> 

2 

25 

i9'7 

Boulogne-sur-SeiDe 

- 

33,569 

June    1 

—    Oct 

27 

31 

9  5 

Montreuil-suus-Boii 

- 

23,986 

„      6 

—    Dec. 

13 

19 

7-9 

Maisons-Alfort 

- 

7,853 

n         7 

-    Aug. 

28 

4 

5'i 

Auhervilliers 

. 

25,022 

,.      11 

—    Oct 

13 

134 

53-9 

Villemomhle    - 

. 

3,725 

,.     18 

— 

1 

[2-6] 

Issy      .         - 

- 

12,830 

„     18 

—    Sept 

10 

7 

5-4 

Pantin 

- 

21,847 

.,     23 

-    Dec 

17 

39 

i7'9 

Gennevilliers 

- 

5,837 

n      27 

—    Sept. 

28 

13 

2^-2 

Gentilly 

* 

15,017 

.,     29 

» 

30 

7 

46 

Malakoff 

9.144 

July   5 

1 

[yy] 

Le  Pr^Saint-Gervais  - 

8,138 

r,       6 

—    Sept 

4 

2 

i'4 

Le  Bourget 

- 

2,258 

„      7 

-    Aug. 

6 

6 

26-6 

Epinaj 

- 

2,591 

,,      7 

~~           n 

15 

7 

270 

Saint-Maur 

. 

17,383 

„      8 

8 

4 

2  2 

La  Coumeuve 

- 

1,542 

.,    12 



6 

3^-9 

Dugny 

- 

611 

..    16 

— 

1 

[/6-4] 

Pierrefitte 

- 

1,824 

„    25 

—    Aug. 

4 

2 

iO  9 

Chaientou 

- 

15,306 

M    28 

-    Oct. 

3 

5 

3-2 

AlfortviUe     - 

. 

7,984 

Aug.  2 

—    Sept. 

22 

3 

3'7 

Choisy-le-Roi 

- 

8,449 

„      7 

—    Aug. 

24 

2 

^'4 

Saint-Maurice 

- 

6,653 

„    15 

—        »f 

29 

3 

4-5 

Ivry       .        . 

- 

22^57 

„    23 

—    Oct 

16 

7 

3-1 

Vitry-sur-Seine 

- 

7,161 

..    24 

^~        »» 

4 

2 

2-7 

Romainville 

- 

2.106 

,.    24 

-    S«pt. 

26 

2 

9-5 

Bondy 

- 

3,638 

M    27 

~"~          »» 

6 

5 

i'4 

Bagnolet 

- 

6,124 

„    27 

1 

[^•6] 

Bobigny 

- 

1,540 

Sept  1 

— 

2 

13  0 

Nogent-sur-Mame 

- 

8,399 

..      4 

—    Oct 

5 

2 

2'4 

Arcueil    - 

- 

6,088 

..    22 

"~~       tf 

3 

1 

i-e] 

Le  Perreux    - 

. 

6.699 

.,    23 

1 

'i4 

Villejuif 

- 

4,294 

Nov.    1 



1     , 

'2-3' 

Vincenncf 

" 

24,626 

M    10 

—    Dec. 

11 

1 

'\ 

0-4 

It  will  further  be  noted  that  the  cholera  mortality  was  exceptionallj 
high  in  a  gioup  of  communes  situate  directlj  to  the  north  of  Paris,  and 
comprising  Aubervilliers  (53^-9),  Saint-Onen  (54*6),  Saint-Denis  (20-4), 
Ile-Saint-Denis  (39-7),  Epinay  (270),  and  La  Courneuve  (33'9),  and 
that  as  r^ardj  a  second  group  situate  to  the  west  of  Parig,  very  high 
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app.  A.No.12.  rates  of  cholera  were  also  recorded,  though  in  the  aggregate  to  a  les^ 
degree  than  in  the  northern  group. 

This  western  group  comprises  the  communes  of  Nanterre  (65  •  2  in- 
cluding the  "Maisonde  Nanterre"),  Puteaux  (30*0),  Suresnes  (23*8)^ 
Courbevoie  (21-6),  Colombes  (11*1),  Asni^res  (12*7),  Gennevilliers 
(22-2),  Clichy  (14-2),  Levullois  (17' 1),  Neuiily  (10*8),  and  Boulogne- 
sur-Seine  (9*5). 

Of  the  communes  situate  in  the  southern  suburbs  of  Paris,  not  one 
suffered  an  excessive  incidence  of  cholera,  whilst  of  those  in  the  eastern 
suburbs,  with  the  exception  of  one  or  two  communes  where  the  popula- 
tion was  too  small  to  give  rates  of  value,  excessive  cholera  mortality 
was  observed  in  Pantin  (17*8)  only. 

In  view  of  the  observed  localisation  of  cholera  incidence  in  the 
suburbs  of  Paris,  certain  circumstances  connected  with  their  water 
supply  become  of  interest.  From  the  official  report  already  referred 
to,  it  appears  that  the  communes  of  the  suburbs  of  Paris  derived  their 
water-supply  chiefly  from  either  the  River  Seine  or  the  River  Mame^ 
whilst  a  few  were  supplied  with  water  from  the  River  Oise,  or  from> 
private  wells. 

The  communes  receiving  their  water  supply  from  the  Seine  may  be 
divided  into  three  groups  according  to  the  situation  of  the  intake  of  the 
waterworks,  as  follows :  (a.)  Communes,  29  in  number,  supplied  with 
water  by  works  the  intakes  for  which  are  situate  above  Paris,  at  Choisy- 
le-Roi,  Alfortville,  and  Port  a  TAnglais.  These  communes  are  aJl 
situate  to  the  south  of  Paris.  (6.)  Communes,  1 1  in  number,  supplied 
with  water  by  works,  the  intakes  of  which  are  situate  below  Paris,  at 
Boulogne,  Suresnes,  and  Neuilly,  but  above  the  outfall  of  the  Parisian 
main  sewer.  The  communes  supplied  from  this  source  are  situate  to 
the  west  and  north-west  of  Paris,  and  comprise  Boulogne-sur-Seine, 
Neuilly,  Levallois-Perret,  Clichy,  Gennevilliers,  Colombes,  Asni^res, 
Courbevoie,  Nanterre,  Puteaux,  and  Suresnes.  (c.)  Communes,  4  in 
number,  supplied  with  water  by  works  situate  at  Saint-Denis,  the  intakes 
for  which  are  below  Paris  and  also  below  the  outfall  of  the  Parisian 
main  sewer.  This  communes  are  situate  to  the  north  of  Paris  and  com- 
prise Sftint-Ouen,  Saint-Denis,  Epinay,  and  L'lle-Saint-Denis.  In 
addition  to  these,  the  commune  of  Aubervilliers  received  its  supply  from 
the  same  works  during  the  summer  months  of  1^92,  the  Seine  water  at 
that  time  having  been  substituted  for  that  of  the  Mame.  As  will  be 
readily  understood,  the  water  supplied  to  tlie  first  of  these  three  groups 
is  the  least  polluted,  that  of  the  third  group  the  most  polluted,  while 
that  of  the  second  group  occupies  a  midway  position. 

The  water  of  the  Mame  taken  at  Neuilly- sur-Marne,  St.  Maur,  No- 
gent-sur-Marne,  Chennevi^res,  La-Varenne,Bonneuil,  and  Cr^teil  supplies 
22  communes,  situate  to  the  east  of  Paris.  The  communes  obtaining 
their  water  supply  from  wells  and  from  the  Oise  are  situate  to  the  north- 
east of  Paris.  The  distribution  of  the  water  supply  to  the  communes  of 
the  Seine  is  illustrated  graphically  in  Map  YI. 

Upon  an  examination  of  the  records  of  the  cholera  mortality  in  1892 
in  the  several  groups  some  very  noteworthy  results  are  obtained.  In 
the  group  supplied  with  Seine  water  taken  from  above  Paris,  which 
comprises  a  total  population  of  170,137,  there  were!  47  deaths  from 
cholera,  equivalent  to  a  rate  of  2*7  per  10,000  of  the  population.  In 
this  gioup  16  of  the  29  communes  entirely  escaped  invasion  from 
cholera. 

In  the  group  supplied  with  Seine  water  taken  from  the  river  between 
Paris  and  tie  outfall  of  the  main  sewer,  which  comprises  a  total  popula- 
tion of  230,975  there  were  356  deaths  from  cholera,  equivalent  to  a  rate 
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•of  15*6  per  10,000  of  the  population.     Of  this  group  of  communes  none    ^^-  A.  No.  12. 
•escaped  invasion.  On  the  Origin 

In  the  group  supplied  with  Seine  water  taken  from  the  river  below  ?he  wS^ot^^^ 
4ihe  outfall  of  the  Parisian  main  sewer  at  Saint-Denis,  which  comprises  a  DiflTnsionof 
total  population  of  106,842  there  were  389  deaths  from  choler.i,  equiva-  b?*Dr?BS^' 
lent  to  a  rate  of  36*4  per  10,000  of  the  population.     All  the  communes 
obtaining  their  supplj  from  this  source  were  invaded. 

In  the  group  supplied  with  Marne  water,  which  comprises  a  total 
population  of  160,186  there  were  83  deaths  from  cholera,  equivalent  to 
A  rate  of  6*1  per  10,000  of  the  population.  Ten  of  the  22  communes 
contained  in  this  group  escaped  invasion.  Of  the  total  deaths  nearly 
half  (39)  occurred  at  Pantin,  a  commune  situate  next  to  that  of 
Aubervilliers  where  cholera  was  exceedingly  prevalent  during  1892.* 

There  was  thus  in  the  Department  of  the  Seine  a  direct  correspon- 
<lence  between  the  character  of  the  water  supply  and  the  mortality  from 
<cholera. 

Notwithstanding  the  prevalence  of  cholera  in  the  suburbs  of  Paris 
during  April  and  May,  only  a  few  isolated  cases  were  reported  to  have 
•occurred  in  the  city  during  those  months.  In  June  the  cases  became 
more  numerous,  but  were  said  to  have  been  chiefly  confined  to  persons 
returning  from  infected  districts  in  the  suburbs.  In  July,  however,  a 
<K)nsiderable  increase  took  place  and  the  disease  became  established  in 
the  City.  It  continued  to  spread  in  August,  reaching  its  maximum  at 
the  end  of  that  month,  after  which  the  daily  number  of  cases  gradually 
declined,  until  by  the  end  of  December  cholera  in  Paris  had  practically 
ceased.  The  daily  numbers  of  attacks  and  deaths  from  cholera  in 
Paris  are  shown  graphically  in  Diagram  I.  According  to  the  report  on 
the  epidemic  in  the  Department  of  the  Seine,  the  total  number  of  cases 
recorded  to  December  1st,  1892,  was  2,249,  of  which  894,  or  39*7  per 
cent.,  proved  &tal.  The  deaths  from  cholera  recorded  in  the  several 
arrondissements  and  quarters  of  Paris  during  1892  are  given  in 
Table  XIX.,  and  the  relative  mortality  in  the  arrondif^sements  is  shown 
graphically  in  Map  V. 

Table  XIX. 

Dkaths  from  Choleua  in  the  several  Arrondissements  and  Quarters 
of  Paris  from  April  21st  to  December  Ist,  1892. 


a 


-•3 

a 


Popu- 
lation 
1891. 

Deaths  from 
Cholera. 

1 

c      Bate  per, 
Ji      i    10,000 
i      .Popula. 
^          tion. 

I  Deaths  from 
I     Cholera. 


Quarters. 


II 
:  s 


Rate  per 
10,000 
Popula- 
tion. 


II. 


66,899 


69,8ia 


16 


12 


S'4i 


^•7 


1  Saint-Germain-rAuxerrois 

2  Halles 

3  Palais-Boyal  - 

4  Place- Venddme 

5  GaiUon 

6  Vivienne 

7  Mail  - 

8  Bonne-Kouvelle 


-  I 


S-2 
iO 

9  1 


8  3 

3-0 


*  It  is  stated  that  nearly  all  the  deaths  at  Pantin  took  place  at  Qoatres-Chemins, 
a  part  of  Pantin  which  is  only  divided  by  a  road  from  the  centre  at  Aubervilliers, 
which  snfiered  most  from  cholera. 
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Deaths  from 

Deaths  from 

i 

Cholera. 

Cholera. 

1 

Popula- 

tion 

Rate  per 

Quarters. 

Rate  per 

1891. 

1 

10,000 

1 

10,000 

1 

Popula- 

Popula* 

^ 

■t 

tion. 

£ 

tion. 

III. 


IV. 


V. 


VI. 


VII. 


VIII. 


IX. 


xr. 


xn. 


XIII. 


90,000 


100,046 


117,549 


100,143 


97,950 


107,485 


121,289 


155,344 


217,016 


111,665 


110,956 


18     f       2'0\ 


32 


43 


20 


20 


12 


15 


33 


104 


44 


45 


yT\ 


s-o^ 


i'i^ 


i*2\ 


2'ii 


4'^ 


3-9 


9  Arts-et-M^tiers 

10  Enfants-Rouges 

11  Archiyes 

12  Sainte-Avoie 

13  Saint-Merri    - 

14  Saint  Gervais 

15  Arsenal 

16  Notre  Dame  - 

17  Saint-Victor  - 

18  Jardin-des-Plantes     - 

19  Val-de-Grftce 

20  Sorbonne 

21  Mounaie 

22  Odeon 

23  Notre-Dame-des- Champs 

24  Saint-Germain-des-Prfe 

25  Saint-Thomas-d'Aquin 

26  Inyalides 

27  Ecole-Militaire 

28  Gros-Caillou  - 

29  Champs-£ly8^s 

30  Faubourg.du-Roulc  - 

31  Madeleine 
82  Europe 

33  Saint. Georges 
84  Chauss^-d'Antin 

35  Faubourg-Montmartre 

36  Rochechouart 

37  Saint- Vincent-de-Faul 

38  Porte-Saint-Denis     - 

39  Porte-Saint-Martin    - 

40  Hopital-Saint-Louis  - 

41  FolieM^ricourt 

42  Saint-Ambroise 

43  Roquette 

44  Sainte-Marguerite      - 

45  Bel-Air 

46  Picpus 

47  Bercy 

48  Quinze-Vingtt 

49  SAlpetri^re    - 

50  Gare  -  -  - 

51  Maison-BIanche 

52  Croulebarbe  - 


5 

7 
1 
5 

9 
9 
3 

11 

13 

11 

6 

18 

5 
5 

7 
3 

4 

1 

3 

13 


20 
3-3 

2-3 


3-6 
2-2 
i'6 

S'O 

4/ 

2-9 

2-3 
i'6 
i'9 

[O'Tl 
i'9 
3-6 


i'6 
0-7 
1-5 

i'6 

2'2 

i'9 

2"j 

i'7 
2'6 

2-4 
4-5 
6'2 
5-9 

i'9 
3-7 

3'i 

3-9 

4-7 
4-5 
2'Q 
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s 

a 


I 

I 


Popu- 
lation 
1891, 


XIV. 


XV. 


XVI. 


112,688 


119,807 


89,226 


XVII.  175,742 


XVIII. 


XIX. 


XX. 


214,2.58 


128,338 


142,744 


Deaths  from 
Cholera. 


Rate  per 
fe        10,000 
g        Popula- 
s      ,     tion. 


Quarters. 


29 


39 


23 


2-6 


3-3 


S'6 


58     I     S'O 


116 


106 


S3 


.5-4 


S'3 


S'7 


Deaths  from      App.£No.  12. 
Cholera.        On  the  Origin 

and  Froffress  of 

the  Western 

Rate  per  Bf'fjwi^^o'^ 

Ji  n  (\nn     Cholera  tn  1892 ; 
10,000     by  Dr.  Barry. 
Q      Popula- 
3        tion. 


58  Montpamasse  -  -  6 

54  Sant^             -  -  -  8 

55  Petit-Montronge  -  -  8 

56  Plaisance       -  -  -  12 

57  Saint-Lamhert  -  -  5 
58Necker  -  -  -  14 
59Grenelle  -  -  -  11 
eojavel             -  -  -  9 

61  Auteuil          -  -  -  10 

62  Muettc  -  -  -  8 
68  Porte-Dauphine  -  -  4 

64  Bassins          -  -  -  1 

65  Les  Temes    -  -  -  13 

66  Plaine-Monceau  -  -  4 

67  Batignolles    -  -  -  17 

68  Kpinettes       -  -  -  19 

69  Grandes-Carri^rei  -  -  81 

70  Clignancourt  -  -  88 

71  G(»utte-d'Or  -  -  -  I  24 

72  La  ChapeUe  -  -  -  23 

78LaVillette    -  -  -  53 

74  Pont-de-Fhindre  -  -  15 

75  Amerique      -  -  -  10 

76  Comhat          -  -  -  28 

77  Belleville       -  -  -  14 

78  Saint-Fargeau  -  3 

79  P^re-Lachaise  -  -  9 

80  Charonne       -  -  -  13 


Upon  the  Seine  - 
Persons  without  fixed  abode 
,,       from  other  districts 


819 

5 

82 

88 


Total  -  -  1894 


S'2 
3'i 


5*2 

3-4 
2-3 

[0-3] 

3-4 
i'3 
3'i 
3'^ 

60 
4'i 
5-5 
9'S 


iO' 
iO 

4' 
6- 

2- 
2' 
2' 
3- 


Prom  the  above  Table  it  will  be  observed  that  all  the  arrondissements 
and  76  of  the  80  quarters  of  Paris  were  invaded  by  cholera  during  1892^ 
The  greatest  mortality  ^as  recorded  in  Arrondissements  XTX.  and 
XVIII.,  where  rates  of  8*3  and  5*4  per  10,000  of  the  population  were 
reached,  and  from  Map  V.  it  will  be  observed  that  these  arrondissements 
are  situate  nearest  those  suburbs  (St.  Ouen  and  Aubervilliers)  which 
suffered  most  from  cholera  in  1892. 

From  the  following  Table  XX.,  in  which  are  given  the  mortality 
statistics  of  cholera  recorded  in  the  city  of  Paris  during  the  several 
epidemics  since  1832,  it  will  be  seen  that  the  total  number  of  deaths 
recorded  in  1892  was  less  than  in  any  previous  epidemic  with  the 
exception  of  1873,  whilst  the  death-rate  per  10,000  of  the  populatioi^ 
(3*6)  was  lower  in  1892  than  in  any  previous  epidemic. 
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Table  XX. 

Mortality  Statistics  of  Cholera  recorded  in  the  City  of  Paris  in  each 
of  seven  Epidemics. 


Year. 

Population. 

Total  deaths 

recorded  from 

Cholera. 

Cholera  death- 
rate  per 
10,000 
Population. 

1882            -            .            .         . 

1849 

1853-54 

1865-66       -             -             -         - 

1878         -             -             -             - 

1884            .            -            -         . 

1892 

785,862 
1,053,262 
1,174,346 
1,825,274 
1,851,792 
2,260,945 
2,447,957 

18,402 

19,184 

7,626 

11,008 

854 

952 

894 

234-5 

182-5 

64-9 

60-2 

4-6 

4-2 

8-6 

From  the  cholera  centre  formed  in  the  Department  of  the  Seine,  the 
^disease  spread  to  other  parts  of  France,  invading  in  the  fiiret  instance 
the  Departments  of  Seine-Inierieure  (April  7th)  and  Seine-et-Oise 
(April  16th),  both  situate  on  the  Seine  below  Paris.  In  Table  XXL, 
which  has  been  compiled  from  data  courteously  supplied  bj  M.  Monod, 
will  be  found  the  date  of  the  first  recorded  death  from  cholera  in  each 
of  the  Departments  of  France  invaded  during  1892,  together  with  the 
number  of  deaths  recorded  during  the  year  as  due  to  that  disease,  and 
the  number  of  communes  in  each  department  in  which  fatal  cholera  was 
recorded.  In  this  Table  the  population  of  the  several  departments,  as 
ascertained  at  the  censiM  of  1891,  is  also  given,  together  with4he  death- 
rate  from  cholera  per  10,000  of  the  population.  In  Table  A.  appended 
to  this  Report,  also  compiled  from  data  furnished  by  M.  Monod,  will  be 
found  detailed  information  as  to  the  population,  dale  of  first  of  last 
recorded  deaths  from  cholera,  number  of  deaths,  and  the  cholera 
•dealh-rate  per  10,000  of  the  population  of  each  commune  invaded  during 
1892. 

Table  XXI. 

Showing  the  Number  of  Deaths  from  Cholera  recorded  in  the 
several  Departments  of  France  invaded  in  1892  with  the  Death- 
rate  from  Cholera  per  10,000  of  the  Population. 


Department. 

Population, 
1891. 

Date  of 

first 

recorded 

Death 

from 
Cholera. 

Total 

Deaths 

recorded 

due  to 

Cholera 

1892. 

Death-rate 

Cholera 

per  10,000 

PopuUtion, 

1892. 

Numher  of 

Commones 

in  which 

fatal 

Cholera  was 

in  1892. 

Seine     -        - 

3,141,595 

March  31 

1,858 

5-9 

45 

Seine  Inf^rieure 

839,876 

April      7 

983 

ii'7 

79 

Seine-et-Oise     - 

628,590 

»       16 

270 

4-9 

30 

Oiae      - 

401,835 

May       6 

61 

1-5 

26 

Mame       -        -        - 

434,692 

June     12 

7       , 

0  9 

3 

Gard 

419,388 

^        27 

5       ' 

0-1 

1 

Ba««cs-Pyr^n^s 

426,027 

July     10 

10 

0-2 

1 

Boucbe8-4u-Kh6De    - 

630,622 

„        12 

90 

1-4 

2 

Seine-et-Mame 

356,709 

n        13 

23       . 

0*6 

11 
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1 

Date  of 
first 

Total 
Deaths 

Death-rate 
from 

App.A-No.12. 

Number  of  On  the  Origin 
Communes  wad  Progress  of 

in  which     %l±^ 
fatal         Cholera  in  1392; 
Cholera  was  by  Dr.  Barry. 

recorded 

Department. 

Population, 
1891. 

recorded 
Death 
from 

recorded 
due  to 
Cholera 

Cholera 
per  10,000 
Population, 

Cholera. 

1892. 

1892. 

in  1892. 

Finiit^re 

727,012 

„        H 

12 

O'S 

8 

Eure-et-Loir 

284,683 

„        18 

38 

i'3 

Somme 

546,495 

r,.        18 

39 

0-7 

14 

Dordogiie 

478,471 

„        19 

2 

0-04 

C«te-d*Or 

376,866 

«        21 

1 

[O-OS] 

Meurthe-et-Moselle   - 

444,150 

„        26 

10 

OS 

Yomie 

344,688 

,.        27 

1 

[0-OS] 

Kord       - 

1,786,841 

„        28 

152 

0-9 

35 

Indre-et-Loire 

337,298 

Aug.       1 

2 

006 

Vo8gne» 

410,196 

.,          1 

2 

0  05 

Haute  Marne     - 

243,533 

3 

2 

0-0$ 

Aude 

317,872 

8 

1 

[0-03] 

Eure        -          -        - 

349,471 

„        16 

101 

2*9 

20 

Sartho 

429,737 

.,        20 

5 

0^1 

Charente-Inf6rieure  - 

456,202 

n        21 

5 

O'i 

CAtei-du.Nord 

618,652 

.,        25 

2 

003 

Oalrados 

428,945 

„        28 

56 

i'3 

Corrise 

328,119 

n        80 

1 

\p'03' 

Ome     -        - 

354,887 

.,        80 

1 

H&*ult 

461,651 

„        81 

1 

[O'OS 

Morbihan 

544,470 

Sept.      1 

223 

4'i 

15 

AiaDe       *       - 

545,493 

2 

10 

0-2 

Aveyron 

400,467 

M           2 

3 

007 

Manche 

513,815 

„         6 

189 

8-7 

Meuse   - 

292,253 

»         7 

9 

0-3 

Mayenne 

832,887 

8 

1 

[0-(W] 

Haute  SaToie    - 

268,267 

,.        10 

4 

013 

Loire  Inf^rieure 

645,263 

„        11 

72 

1'1 

Vend^ 

442,855 

„      u 

10 

0-2 

Cher      -           -        - 

359,276 

»       17 

3 

O'oe 

Pa».de-Calai8 

874,864 

«       17 

820 

3-7 

57 

Loriet 

377,718 

•,        22 

1 

[O'OS] 

Puy-de-D6me 

564,266 

Oct.        1 

2 

004 

Ardennes 

824,923 

1 

1 

10-03} 
i0'03] 

Dr6me 

306,419 

5 

1 

Doubs        -        -        - 

303,081 

7 

3 

O'i 

Oironde 

798,528 

M         1« 

1 

iO'Oi} 

Var        -           -        - 

888,886 

,•        27 

4 

0-1 

Charente 
Maine^-Loire 

360,259 
518,589 

Not.    28 
Dec.     14 

1 
1 

^0.%] 

Totals 

26,002,132 

— 

4,550 

1-75 

391 

From  a  study  of  these  Tables  and  of  Map  V II.,  in  which  the  march  of 
*  cholera  month  by  month  in  France  is  shown  graphically,  it  will  be  observed 
that  during  the  6rst  three  months  after  the  first  recorded  appearance  of 
cholera,  fatal  cholera  was  noted  in  five  departments  only,  all  situate 
near  each  other,  namely,  the  Departments  of  Seine,  Seine  Inf^rienre, 
S^e-et-Oise,  Marne.  and  Oise.  In  each  of  these  the  first  cases  were 
said  to  have  been  traced  to  direct  communication  with  the  Parisian 
suburbs.  During  the  fourth  month  the  disease  became  more  widely 
diffused,  fiital  cholera  being  recorded  in  nine  new  departments.  Of 
these,  three,  Somme,  Seine-et-Mame,  and  Eure-et-Loir,  were  situate 
close  to  the  group  of  departments  already  invaded;   one,  Finist^re, 
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app.  a.  No.  12.  situate  at  the  western  extremity  of  tlie  country ;  three,  Basses-Pyr^nfes, 
Gard,  and  Bouches-du-Rh6ne  (Marseille),  situate  in  the  south  of  Franoe, 
and  the  remaining  two,  Dordogne  and  C6te-d'0r,  in  each  of  which  a 
single  commune  only  was  invaded,  situate  in  the  interior  of  France.  In 
iihe  fifth  month,  10  more  departments  were  reported  to  have  suffered 
from  fatal  cholera.  These  were  chiefly  situate  in  the  neighbourhood  of 
departments  already  invaded,  but  no  great  difiiision  of  the  disease  was 
observed  in  any  of  the  ten,  with  the  exception  of  the  departments  of 
Nord  and  of  Eure.  The  greatest  extension  took  place  in  the  four  weeks 
ended  September  18th,  when  fatal  cholera  was  recorded  in  16  new 
departments,  of  which  the  more  important  were  situate  to  the  north  and 
north-west  of  the  country,  and  amongst  others  comprised  Pas-de-Culais, 
Calvados,  Manche,  and  Morbihan,  in  each  of  which  numerous  com- 
munes were  invaded.  From  September  1 8th  to  the  end  of  the  year, 
nine  further  departments  were  invaded,  but  in  none  of  these  did  the 
disease  extend  beyond  a  single  commune.  During  the  period  from  the 
first  commencement  of  cholera  in  France  to  December  31st,  1892,  fatal 
cholera  was  recorded  in  391  communes  situate  in  49  departments.  The 
total  number  of  deaths  from  cholera  recorded  during  1892  was  4,550,  a 
number  equivalent  to  a  death-rate  of  1  •  75  per  10,000  of  the  population  of 
the  departmenA  invaded  by  the  disease.  In  6  only  of  the  49  departments 
in  which  fatal  cholera  was  recorded  did  the  cholera  death-rate  exceed 
the  mean,  1  *  75  of  the  invaded  depaitments,  namely,  Seine-Inferieure, 
11*7,  Seine,  5  •  9,  Seine-et-Oise,  4  •  3,  Pas-de-Calais,  3  •  7,  Morbihan,  4*1, 
Eure,  2  *  9,  and  Manche,  2  *  7,  whilst  in  no  less  than  26  departments  only 
a  single  commune  was  invaded  in  each.  Upon  reference  to  Map  YIIL, 
in  which  the  relative  mortality  from  cholera  in  the  several  departments 
of  France  is  shown  graphically,  it  will  be  observed  that  all  the  depart- 
ments in  which  a  cholera  death-rate  of  upwards  of  1  per  10 '000  of  the 
population  was  recorded  in  1892  were,  with  the  single  exception  of 
Bouches-du-Rh6ne,  situate  in  the  north  or  north-west  of  France. 

The  chief  centres  of  cholera  in  France  in  1892  are  given  in  Table 
XXIL 

Table  XXII. 

Showing  the  Chief  Centres  of  Cholera  in  France  in  1892. 


Date  of 

1- 
il 

1 

Date  Of 

tion. 

First 
Recorded 

last 
Recorded 

DepMrtment. 

Commane. 

Death 

Death 

iSei!** 

from 
Cholera, 

P 

from 
Cholera, 

1892. 

1892. 

Nanterre 

10.430 

Mar.  31 

67 

en 

Sept.  16. 

Neuilly 

29.444 

April  IS 

32 

10-8 

Oct.  5. 

Puteaux 

17.646 

.,     18 

68 

SO'O 

Not.  6. 

Ile-Saint-Denis 
CoTirberoie      - 

268 
107 

..     18 

f»      16 

0 
88 

»i'6 

§g?-.!^ 

SaintDenii     • 

m 

..      17 

104 

§0'4 

T)fic4. 

Ck>lombea 

ns 

»     18 

21 

H'4 

Oct.  SI. 

LeTalloia-Perret 

367 

n        21 

68 

rr'4 

n       7. 

Seine* 

Suresnes 

104 

n      24 

2e 

tS'S 

..     11. 

Saint-Ouen      - 

m 

..     SO 

142 

sr6 

*,  22. 

Clichy  • 

m 

M^y     4 

46 

H'9 

Nov.  24. 

Paris     - 

2,       706 

n      16 

907 

4'9 

Deo.  26. 

Asniftres 

m 

»      24 

26 

4t'7 

Nov.  2. 

BoQlogne-aur-Seine    • 

M» 

Jrae    2 

81 

g'8 

Oct  17. 

Montreuil-soui-Bois  • 

m 

»       6 

19 

7'9 

Dec.  13. 

AubeiriUlew  - 

m 

»     11 

134 

S3'9 

Oct.  18. 

Pantin  - 

^7 

M     28 

89 

47' 3 

Dec  17. 

.  Gennevilliera  - 

m 

M     27 

18 

9M'9 

Sept.  28. 
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Date  of 
first 

li 

Date  of 
last 

and  Progress  of 
the  Western 

Recorded 

Recorded  Diffusion  of 

~  Dep«rtment. 

Commune. 

Death 

Death 

Cholera  in  1892; 

from 
Cholera, 

i| 

-s" 

from 
Cholera, 

by  Dr.  Barry. 

1892. 

s''i 

1892. 

II" 

gaint-Aignan  • 

9 

April    7 

15 

U'4 

Dec  9. 

Havre  - 

9 

July  15 

496 

4M'7 

Oct  25. 

Rouen  - 

2 

Aug.  12 

72 

6'A 

Dec  22. 

Sanvio  - 

0 

»     13 

15 

ars 

Oct.  15. 

Oraville^te-Honorine 

0 

«      15 

64 

esa 

„    13. 

Seine-Inf ^enre    -  • 

Dieppe - 
SottevUle-Ite-Bouen  • 

1 
6 

«      17 
»      18 

79 
11 

V, 

„    29. 
Sept.  18. 

Bl^ville 

3 

.,      23 

10 

SS'¥ 

H    27. 

Gueurea 

7 

..      23 

15 

90S'3 

Oct.  5. 

Monville 

JO 

m        28 

11 

43-6 

Nov.  80. 

Elbeuf  - 

4 

Sept.    5 

10 

4*7 

Oct.  10. 

MontiYiUlera  - 

4 

„      14 

10 

4-7 

n      24. 

Tr^port 

i9 

.      15 

21 

460 

H     18. 

Argenteuil 

1W39 

April  16 

122 

9^'5 

Sept.  11. 

Beanmont-surOise    • 

S.099 

June  24 

18 

63-0 

Ju\y  19. 

Seine^t-Oise 

Besona  - 

2.406 

»      28 

8 

33*t 

Gonene 

2.642 

July  12 

22 

63' 8 

Sept.  6. 

C 

Sarcelles 

2,118 

«      21 

45 

909'0 

.,  :«. 

Due  . 

Montataire      • 

5,296 

Oct.     3 

9 

iro 

Nov.  10. 

BassM-Fyr^n^es    • 

BriflcouB 

1,517 

July  10 

10 

63'9 

Sept.  9. 

Boucbe8^a-Rh6ne- 

ManeiUe 

408,749 

«     12 

89 

ft 

Nov.  13. 

Eure-et-Lolr 

Bonneval 

5,787 

»     18 

35 

9»'S 

Sept.  9. 

Somme 

Abberille 

19,851 

Oct.    21 

19 

9-6 

Dec  24. 

Menrthe^t-Moselle 

Hondrtvillo    • 

597 

«       4 

8 

494*0 

Oct.  19. 

Denain- 

18,258 

Aug.  19 

10 

S'6 

Aug.  29. 

Dunkerque 

89.498 

Sept.    1 

85 

8'9 

Deo.  29. 

X  ord  -          • 

Trith-Sunt-L^er     - 

3,587 

M         1 

12 

38'9 

Nov.  22. 

Mainff  - 
Grand-Fort-Philippe  - 

2,391 

..       4 

14 

69-6 

Oct.  9. 

2,848 

Nov.  28 

24 

*4-4 

Dec  29. 

Eure  •          .         -  { 

PortAudemer- 
Brionne 

6,064 
3.577 

Aug.  26 

n        29 

25 
35 

4/V 
97* 

Sept  23. 
Oct.  20. 

CalTidoi      -          .| 

DeauTiUe 

2,532 

Sept.    3 

14 

«•* 

.    27. 

Trouville 

6.243 

..       7 

14 

»f4 

,.    16. 

Liseaux 

16,200 

„     19 

19 

44'7 

Nov.  16. 

Caudan- 

7.670 

n          4 

22 

»6'7 

Dec.  24. 

Plaemeur 

12.413 

Oct.    12 

14 

H'a 

..    25. 

^^ 

Lorient  - 

42416 

,>      25 

101 

H'o 

,.    81. 

MortnhAn 

Hennebont      - 

6,971 

Nov.  12 

14 

MO'i 

»»    29. 

Port-Louis 

3,481 

..     27 

12 

86*0 

«    22. 

Gavres  -          -         - 

1,227 

Dec     2 

7 

S7'4 

,.    29. 

ICanche 

TonrlaTille 

7.382 

Sept.  17 

30 

¥>'l 

.,    11. 

Cherbourg       - 

38,554 

.r"         1^ 

87 

a$'6 

.,    29. 

EqueurdreviUe 

5,421 

Nov.     4 

12 

J»V 

Nov.  29. 

Mease 

Jameta. 

565 

Sept.    7 

9 

469-9 

Oct  21. 

Loire-Inf^rieure     • 

Nantes  - 

122,730 

,.     11 

61 

6'0 

Dec.  28. 

Vendfe 

Sablea-d'Olonnes 

11,557 

M      14 

10 

3'7 

Oct.  9. 

^ 

Le  Portel 

6.329 

n       17 

69 

440*6 

Dec.  29. 

Saint-Omer     - 

21,661 

,.     17 

9 

4« 

,.    23. 

Boulogne-sur-Mer      - 

45,305 

m        25 

38 

7'a 

»     2. 

Calais    - 

56,867 

.>'•    ^ 

26 

4'4 

H    21. 

Fw-de-CiUais 

Qutr^u 
Btaplefl 

3,862 
8,816 

Oct.     5 

n       21 

10 
43 

t6'9 
4ir6 

..    16. 
„    23. 

Montrenil 

8,608 

Nov.     5 

16 

44'7 

..    28. 

Preures 

745 

«     27 

11 

447-6 

.    26. 

Hsdinghem 

458     Dec     8  1 

9    1 

1 

496'6 

»    25. 

From  Table  XXII.  it  will  be  seen  that  next  to  Paris  the  greatest 
number  of  deaths  recorded  from  cholera  in  1892  took  place  at  Havre, 
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where  between  July  26th  and  October  25th  498  deaths  occurred,  a 
number  equivalent  to  a  death-rate  of  42*7  per  10,000  of  the  population. 
Here  the  disease  was  first  observed  in  tfuly,  when  it  was  reported  to 
have  been  introduced  from  Courbevoie,  in  the  Department  of  the  Seine, 
but  it  was  not  until  the  third  week  of  August  that  it  showed  any  signs 
of  becoming  epidemic.  Dunng  the  week  ending  August  18th  110  cases 
and  41  deaths  were  recorded.  In  the  following  week  ending  August 
25th  338  cases  and  101  deaths  took  place,  whilst  in  that  ending 
September  1st  the  maximum  of  both  attacks  and  deaths  was  reached, 
when  419  attacks  and  143  deaths  were  recorded.  After  that  date  the 
disease  gradually  declined,  the  town  being  declared  free  from  cholera 
during  the  last  week  of  October.  In  the  following  Table  XXIII. 
the  daily  record  of  cholera  attacks  and  deaths  at  Havre  is  given,  the 
figures  being  taken  from  Dr.  Gibert's  official  report.*  It  will  be  observed 
that  the  number  of  deaths  given  in  this  table  are  considerably  in  excess 
of  the  number  given  in  Table  XXII.,  which  were  derived  from  the 
records  of  the  Central  Department.  It  is  possible  that  this  is  due  to 
the  inclusion  in  Table  XXIII.  of  cases  from  outside  districts  treated  in 
hospitals  at  Havre. 

Table  XXIIL 

Daily  Recobd  of  Choleba  Cases  and  Deaths  during  1892  at 

Havre. 


Day  of  Month. 

Number  of  Cholera 

Week  ending 

Number  of  Cholera 

Cases. 

Deaths. 

Cases.    1    Deaths. 

1 

July     15 
„       16        - 

1 

1 

. 

„       17        - 
„        18         - 

^~" 

~~ 

.  July  21 

1 

1 

„       19 

„       20        . 

.... 

z 

.,       21         - 
„       22        - 
,.       28        - 
„       24        - 
„       25        - 
„       26        - 

— 

"^ 

-      „   28 

1 

1 

,.       27         - 
„       28        - 
«       29        - 
„       30        - 

1 
1 

1 

c 

„       81         - 
Aug.       1         - 

8 

1 

►  Aug.  4 

6 

3 

8        - 

2 

2 

i 

6        - 

— 

— 

7         - 

— • 

— 

„         9         - 

2 

1 

•        .,      11 

2 

1 

,.        10         - 

~ 

— 

.,        11         - 
.,        18         - 
,.       13        - 

8 

8 

1 

8 

7 

1 

■i 

•  See  footnote  ||,  ptge  117,  ante. 
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Number  of  Cholera 

Number  of  Cholera 

Day  of  Month. 

Week  ending 

Cases. 

Deaths. 

Cases. 

Deaths. 

Aug.   15         - 

1 

1         !!-.\ug.l8 

110 

41 

„       16        . 

28 

6 

„       17        - 

23 

12 

.,       18        - 

46 

11 

„       19        . 

34 

8 

~\ 

„       20        - 

52 

9 

„       21 

45 

7 

„       22         . 

61 

18 

•     „     25 

338 

101 

„       28         - 

47 

20 

,.       24         - 

51 

20 

,.       25         - 

48 

19 

„       26         . 

45 

15 

^ 

„       27         - 

71 

28 

„       28         - 

60 

22 

V  „       29         . 

70 

23 

•Sept.    1 

419 

148 

»       80         - 

65 

26 

„       81 

59 

18 

Sept       1 

49 

21 

>,         2         - 

43 

12 

3 

18 

4 

13 

^         5 

14 

•     „      8 

197 

88 

6 

9 

«         7        - 

10 

8        - 

12 

« 

9        - 

8 

„       10        - 

9 

„       11         - 

7 

»        12         - 

8 

.     „     15 

88 

46 

„       18         . 

6 

n         14          - 

2 

„       15        - 

6 

,•       16         - 

5 

S 

„        17         - 

8 

„        18 

.^ 

„       19         - 

6 

•     ,.    28 

49 

36 

.,       20 

2 

„       21         . 

.  7 

,,       22         - 

8 

„        28         - 

2 

< 

„       24 

7 

„       25         - 

5 

„       26         . 

3 

'     „     29 

43 

28 

.,       27         . 

2 

„       28         . 

6 

„       29 

3 

„       80        - 

2 

< 

Oct.         1 

2 

a      . 

4 

.,         8         - 

5 

Oct.     6 

19 

18 

4         - 

8 

„         5         - 



6 

2 

7        . 

2 

< 

8        - 

2 

9        - 

8 

„     10      -; 

1 

.     „     18 

28 

16 

n       11         . 

8 

„        12         - 

6 

2 

„       IS 

2 

8 
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Day  of  Month. 

Number  of  Cholera 

■«r_-i_  _..JJ 

Number  of  Cholera 

tV  CVtk  IfUUUl^ 

Cases. 

Deaths. 

Cases. 

Deaths. 

Oct.   14 

2 

3 

■\ 

„       15        - 

— 

2 

„       16 



— 

»       17 

3 

2 

.  Oct.  20 

5 

11 

„       18         - 



._ 

„       19         - 



2 

„       20 



2 

„       21         - 

1 

— 

^ 

„       22         - 

1 

1 

„       23         . 

1. 

— 

„       24         - 

1 

-     „     27 

4 

3 

„       26         - 

7 

I 

„       26         - 

— 

— 

„       27         - 

~ 

- 

1,305 

632 

Cases,     fatal, 

first    notifi- 

cation    re  • 

ceiyed  after 

death 

30 

— 

1,385 

532 

Althoagh  I  have  been  enabled  through  the  courtesy  of  M.  Monod  to 
give  complete  statistics  as  regards  cholera  mortality  in  France  during 
1892,  I  do  not,  in  the  absence  of  the  official  report,  which  has  not  as 
yet  been  published,  propose  to  comment  further  on  the  diffusion  of 
cholera  in  France.  It  is,  however,  noteworthy  to  observe  that  not- 
withstanding the  fact  that  numerous  seaports  on  the  northern  coast  of 
France,  such  as  Havre,  Calais,  Boulogne-sur-Mer,  Dieppe,  and  Dunkerque, 
where  cholera  was  extensively  prevalent,  were  in  constant  communication 
with  ports  situate  on  the  south  coast  of  England,  so  far  as  is  known  not 
a  single  case  of  the  disease  was  transmitted  to  this  country. 

Belgium. 

On  July  21st,  a  case  of  cholera  was  notified  at  Aspelaere  in  the 
Province  of  Flandre  Orientale.  This  case  was  that  of  a  workman  who 
was  attacked  by  colic  and  diarrhoea  on  his  return  from  Argenteuil,  a 
commune  in  the  Department  of  Seine-et-Oise,  in  which  cholera  had 
prevailed  since  April  16th.  On  July  29th,  another  workman  who  had 
been  engaged  with  the  harvesters  at  Aubervilliers  in  the  Department  of 
the  Seine,  where  there  had  been  cases  of  cholera  since  June  11th,  died 
on  his  return  to  Etichove  a  commune  also  situate  in  the  Province  of 
Flandre  Orientale,  after  having  presented  every  appearance  of  cholera. 
This  case,  like  the  preceding  one,  remained  isolated.  On  August 
13th,  a  brickmaker  who  was  working  at  Sarcelles  in  the  Department 
of  Seine-et-Oise,  (which  had  been  invaded  hy  cholera  on  July  21st), 
was  attacked  by  serious  cholerine  and  was  brought  by  his  father  to 
Jumet  in  the  Province  of  Hainaut.  This  man  recovered,  but  the 
father,  who  had  returned  to  France,  came  back  to  Jumet  on  August 
18th  with,  all  the  s^ymptoms  of  cholera,  and  died  the  following  day. 
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Subseqnentljr  eight  other  cases  occurred  at  Jumet  of  which  six  proved    app.  a.  No.  it, 

^*^^-  OntheOri^n 

On  Angust  15th,  the  steamer  **  St.  Paul "  arrived  at  Anvers  (Antwerp)  ^^^JJ^^  ^ 
from  Havre,  after  a  passage  of  30  hours.  This  vessel  had  a  crew  of  Diffusion  of 
18  men  and  there  was  no  doctor  on  board.  She  had  left  Marseilles  on  byDt^Btrir?^* 
July  22nd,  Cette  on  the  26th,  and  St.  Nazaire  on  August  2nd.  She 
had  sailed  from  Havre  on  August  12th  with  four  passene^ers,  and  was 
furnished  at  Havre  with  a  clean  bill  of  health  which  had  been  vis^d  by 
the  Belgian  Consul.  Nothing  abnormal  was  observed  when  this  vessel 
passed  the  sanitary  station  at  Doel,  but  hardly  had  she  been  moored 
at  Anvers  when  a  sailor  presenting  all  the  appeai-ances  of  cholera  was 
landed,  and  was  taken  to  the  Stu^venberg  hospital,  where  he  died  almost 
immediately  afterwards.  Two  days  later,  on  August  17th,  two  other 
cailors  from  the  ''St.  Paul"  ware  admitted  to  the  hospital,  suffering  from 
cholera.  One  of  these  men  died  on  August  19th,  and  one  on  August 
20th.  On  August  18th,  the  steward  of  the  **  St.  Marc,"  which  was 
moored  near  the  ''  St.  Paul,"  presented  symptoms  of  cholera ;  on  August 
20th,  a  fourth  sailor  from  the  "  St.  Paul "  was  sent  to  the  hospital,  where 
he  died  on  the  22nd ;  on  the  20th  also  a  boat-woman  who  had  washed 
the  sailor's  clothes  died  from  cholera  on  board  her  own  boat,  and  her 
husband  was  attacked  on  August  25th. 

On  August  23rd,  two  dock  labourers  who  had  been  working  on  the 
**  St.  Paul,"  were  attacked  by  the  diseanc,  and  died  during  the  night. 
On  the  23rd  also  a  child,  aged  11,  who  had  been  found  in  the  Avenue 
de  Commerce  sufiering  from  true  cholera  was  admitted  to  the  hospital. 
The  next  day  three  women  living  near  the  docks,  who  had  been  in 
contact  with  the  dock  labourers  referred  to  above,  were  taken  to  the 
hospital,  where  one  of  them  died  on  the  same  day.  Thus,  up  to  but  not 
including  the  25th,  12  cases  of  cholera  had  occurred  at  Anvers,  and  of 
these  nine  had  proved  fatal ;  all  these  cases  being  clearly  due  to  the 
importation  of  the  disease  from  Havre.  In  the  mean  time,  on  August 
23rd,  a  sailor  suffering  from  cholera  was  removed  to  the  hospital  from 
the  **  Nerissa,"  on  her  arrival  from  Hamburg. 

Once  introduced  into  Anvers,  cholera  spread  slowly  in  that  city,  and 
was  thence  transmitted  directly  to  the  following  localities  : — 

August  2oth  to  Stecndorp  in  the  province  of  Flandre  Orientale. 

August  26th  to  Boom  and  Niel  in  the  province  of  Anvers. 

August  28th  to  Haesdonck  in  the  province  of  Flandre  Orientale. 

August  29th  to  Malines  in  the  province  of  Anvers. 

August  29th  to  Ch&telet  in  the  province  of  Hainaut. 

August  30th  to  Gand  in  the  province  of  Flandre  Occidentale. 

August  31  St  to  Bruges  in  the  province  of  Flandre  Occidentale. 

August  31st  to  Rupelmonde  in  the  province  of  Flandre  Orientale. 

September  2nd  to  Willebroeck,  Eeckeren,  and  Boom   (second  time) 
all  in  the  province  of  Anvers. 

Septemb^  3rd  to  Hoboken  in  the  province  of  Anvers. 

September  4th  to  Hcmixem  in  the  province  of  Anvers. 

September  4th  to  Etterbeck  in  the  province  of  Brabant. 

September  oth  to  Merxem  in  the  province  of  Anvers. 

September  8th  to  Tamise  and  Moerbekc  (Waes)  both  in  the  province 
of  Flandre  Orientale. 

September  9th  to  Steendorp  (second  time)  in  the  province  of  Flandre 
Orientale. 

September  13th  to  Oeleghem  in  the  province  of  Anvers. 

September  14th  to  Ranst  in  the  province  of  Anvers. 

September  1  Oth  to  Ath  in  the  province  of  Hainaut. 
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From  Boom  the  diRease  spread  to  Bomhem  on  August  3 1st,  to 
Terhaegen  on  September  5th,  both  communes  in  the  province  of 
Anvers,  and  to  Quaedmechelen  in  the  province  of  Limbourg  on 
September  23rd. 

The  following  communes  became  infected  through  the  medium  of 
boatmen:  Boom,  ^iel,  Ch&telet,  Bruges,  Rupelmonde,  Steendorp, 
Willebroeck,  Hemixem,  Tamise,  Moerbeke,  Oeleghem,  Ath,  Terhaegen,. 
and  Quaedmechelen.  In  several  districts,  such  as  £eckeren,  Banst^ 
and  Hoboken,  the  introduction  of  the  disease  was  traced  to  labourers 
working  in  the  docks  at  Anvers. 

It  would  serve  no  useful  purpose  to  trace  the  route  of  the  disease  in 
greater  detail.  Belgium  is  covered  by  a  network  of  railways,  and  these 
are  supplemented  by  numerous  rivers  and  canals,  which  afford  ample 
means  of  communication  between  different  places.  Up  to  October  12th, 
124  communes  had  been  invaded,  apportioned  according  to  provinces 
as  follows :  34  in  Anvers,  18  in  Brabant,  10  in  Flandre  Occidentale, 
25  in  Flandre  Orientale,  26  in  Hainaut,  4  in  Li^ge,  4  in  Limbourg, 
1  in  Luxembourg,  and  2  in  Namur. 

The  march  of  cholera  in  Belgium  month  by  month  and  the  topo- 
graphical position  of  the  invaded  communes  are  shown  graphically  in 
Map  IX. 

The  total  number  of  cases  of  cholera  recorded  in  Belgium  from  the 
date  of  the  introduction  of  the  disease  on  July  20th  to  October  12th 
was  1,207  in  number,  and  of  these  626  had,  up  to  that  date,  proved 
fatal.  Taking  the  population  of  Belgium  at  6,000,000,  the  above  figures 
are  equivalent  to  cholera  attack  and  death  rates  of  2*0  and  1*04 
respectively  per  10,000  of  the  population. 

The  chief  centres  of  the  disease  are  given  in  the  following  Table : — 


Table  XXIV. 


Name  of  Place. 


Anvers  (Antwerp)  - 

Boom 

Niel  - 

Halines  (Hchlin)    - 

Bomhem 

Willebroeck  • 

Eeckeren     • 

Menem 

Terhaegen    • 

Borgerhout  • 

Rompst 

Molenbeek 
Anderlecht 


Date  of 

First 

Case  of 

ChoIenL 


Aug.  15 


«    51 
Sept.  2 

H  5 

n  5 

,  15 

H  27 

Sept.  1 
H    18 


Population, 


Total  recorded 
Cholera. 


Attacks.     Deaths. 


Pbotikcb  of  Arvbbs. 
92 

49 


16 

18 

40 

9 

7 

7 

7 

13 

PBonscB  OF  Bbabjlht. 
48.723  I  50  f  43 
82.811    I         20      I        18 


224.012 

251 

13.892 

101 

6.020 

76 

51,014 

35 

5.463 

29 

8.164 

64 

4.806 

15 

8.453 

13 

2.400 

11 

28,882 

11 

4/)66 

60 

Bates  per  10,000 

of  the 

Inhabitants. 


Attacks.    Deaths. 


rrr 

63'0 

aro 
46'0 

4$3'0 
40*3 

6-0 


4*/ 
ss'i 
6s'o 

a'3 

S3'0 

49'o 

49*0 

3'a 

99'0 
«*4 

aM'o 

8'8 
4*0 


Per- 
centage of 
Deaths 

to 
Attacks. 
"Fa- 
tality." 


36*7 

64*8 
45'^ 
6*V 
6»'s 
6o*Q 

63*9 

6i*6 
63-6 
96'o 

66*0 
66*0 
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Attacks. 

Deaths. 

Attacks. 

Deaths. 

PRonircB  OF 

Flandbb  Oribntalb. 

Alo«t 

Aug.  29 

25,544 

15 

4 

5'9 

r6 

»6'7 

Stcendorp    - 

-     25 

2,932 

88 

61 

90J*0 

^ro 

67'9 

BuTKht 

„     26 

2,570 

33 

16 

19»'0 

69'0 

43-3 

Oand  (Ghent) 

„     27 

148.729 

7 

6 

0'5 

0*3 

— 

Zwyndrecht- 

«     SO 

4,619 

6 

4 

4S'0 

re 

— 

Baesrode 

Sept.  1 

4,1SS 

21 

12 

51'0 

99'0 

37'* 

Moerbeke-Waea      • 

n        8 

6,343 

11 

8 

90-6 

4i'0 

79-6 

Tamise 

.,      8 

1.039 

0 

6 

39 

4'5 

33-6 

Provikc 

B  ov  Haibavt. 

Jamet 

Aug.  13 

23.927 

10 

7 

4*« 

9'9 

70'0 

Paturages     - 

Sept.  20 

10.730 

40 

21 

S7'o 

90'0 

3t'3 

Fl*nu 

«    20 

4,410 

10 

7 

930 

46-0 

70*0 

Wasmes 

n      21 

13a05 

27 

7 

90-6 

3'8 

93*9 

Quaregnon    • 

..    22 

14.861 

10 

7 

ro 

A'9 

70*0 

Of  all  places  in  Belgium,  Steendorp,  in  proportion  to  its  population, 
suffered  the  moht  severely.  Steendorp,  which  has  a  population  of  2,932, 
is  a  small  town  situate  near  Rupelmonde  on  the  bank  of  the  River 
Escaut,  and  is  in  intimate  connexion  with  Anvers,  Boom,  and  other 
watciside  districts.  The  importation  of  cholera  was  effected  several 
times  by  boatmen  from  Anvers.  In  this  town,  from  August  25th,  the 
date  of  the  first  case  of  cholera,  to  October  12th,  88  cases,  of  which  51 
were  fatal,  occurred,  these  numbers  being  equivalent  to  cholera  attack 
and  death-rates  of  301  and  174  per  10,000  of  the  population  respectively. 
The  reason  given  for  the  exceptional  prevalence  of  the  disease  at 
Steendorp  was  its  insanitary  condition,  the  population  consisting  for  the 
most  part  of  workmen,  living  amongst  unhealthy  surroundings.  In 
Anvers  and  other  towns  it  was  observed  that  cholera  frequently  invaded 
the  same  localities  and  even  the  same  houses  as  had  been  attacked  in  the 
epidemics  of  1849,  1853,  1854,  1866,  and  1867.  In  one  town,  Cheratte, 
in  the  province  of  Liege,  the  only  suspected  case  of  cholera  in  that 
commune,  was  reported  to  have  occurred  in  the  same  house  in  which 
cholera  commenced  in  1866. 

In  the  following  Table  XXV.  are  given  the  attacks  and  deaths  from 
cholera  which  were  recorded  in  the  several  provinces  of  Belgium  from 
the  commencement  of  the  epidemic  to  October  12th,  1892.    • 
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Table  XXV. 


Provinces. 

Date  of 

First 

Case  of 

Cholera. 

Population. 

Total  recorded 
Cholera. 

BAtes  per  10.000 

of  the 

Population. 

Per- 
centage of 
Deaths 

to 
Attack. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

•^Fa- 
taUty." 

Flandre  Orientale  - 

Flandre  Occidootale 

Hainaut 

All  vers  (x\nt\vcip)  - 

L\6gQ 

Brabant 

Limbourg     - 

Namur 

Luxembouiig 

July  20 

M    26 

Aug.  13 

n      15 
„     24 
n     25 
Sept.  2 
..      8 
..    11 

940,526 
738,442 

1.048.540 
099,919 
756,734 

1,106.158 
222.814 
335,471 
211,711 

220 
17 

182 

715 
5 

105 
4 
2 
7 

123 
IS 
68 
338 
3 
76 
3 

3 

ra 

0'9 

rs 

40'9 
O'i 
4*0 
0*9 
0'4 

o'a 

i'9 
0*9 

o'6s 

ye 

O'Oi 

0'7 

0'4 
0*0 
O'I 

66*0 

76*6 

61*6 

*ra 

6o*o 

74*6 

7f'o 

^'9 

Belgiam    - 

6,069^21 

1,207 

626 

20 

104 

61-8 

For  the  above  account  of  cholera  in  Belgium  in  1892, 1  am  mainly 
indebted  to  M.  Beco's  report  on  the  epidemic  referred  to  on  p.  117 
(footnote  XX),  in  which  it  is  dealt  with  from  its  commencement,  to 
October  12th,  1892.  No  oflficial  report  with  respect  to  the  remainder 
of  the  year  has  up  to  the  date  of  this  report  going  to  the  press  been 
received,  but  by  the  courtesy  of  M.  Beco  I  am  enabled  to  give  in 
Table  XXVI.  thj  cholera  statistics  for  Belgium  for  the  whole  year  1892 
and  in  Map  X.  the  relative  mortality  from  cholera  in  the  several 
provinces  of  Belgium  during  1892  is  shown  graphically. 


Table  XXVI. 
Cholera  Statistics  recorded  in  Belgium  in  1892. 


Provinces. 

1      Total 
Xumber  of 
Communes 
invaded 

Total  recorded 
Cholera 

Uatesper  10,000 

of  the  Population 

Cholera. 

Per- 
centage of 
Deaths 

to 
Attack. 

1       1892. 

1 

Attacks. 

Deaths. 

Attacks, 

Deaths. 

"Fa- 
tality." 

Flandre  Orientale 
Flandre  Occidcntale    • 
Hainaut  .          -          -          . 
Anvers    -         •          .          . 
Lidge       .         •          -         . 
Brahant  .         •         •         . 
Limbourg         •         • 
Namur   -         .         •         - 
Luxembourg     -         • 

29 

16 

26 

34 

6 

IS 

6 

2 

1 

432 

105 

208 

871 

33 

186 

8 

2 

7 

223 
56 
70 

446 
16 

133 
5 

8 

k*66 

^4 

9*0 
49*6 

0*4 

4*7 
0*96 

0*6 

0*8 

9*36 

0*8 
0*7 
6*4 

0*9 
4*9 
0*9 
0*0 
0*4 

64*6 
63*4 
83*0 

64*9 

4i'9 

74*6 
69*6 

4»'9 

fiflgiom         •         •         . 

138 

1,852 

061 

30 

1-6 

61-8 
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G  ERMANY.  App.  a.  No.  12. 

In  consequence  of  news  received  early  in  July  of  the  prevalence  of  ^idPromisof 
cholera  in  South  Russia  and  iu  Persia,  the  Imperial  Government,  on  theWeStem 
July  6th,  warned  the  Federal  States  of  the  danger  of  an  importation  of  chSieiPA^iU898 ; 
cholera  by  means  of  ships  coming  fix)m  the  Black  Sea  and  from  the  ^y  ^'  Barry. 
Persian  Gulf,  and  urged  upon  the  Seaboard  States  the  necessity  for  the 
stringent  enforcement  of  the  regulations  with  regard  to  the  sanitary 
supervision  of  ships,  which  had  been  agreed  upon  between  the  Federal 
States  in  1883.     In  view  also  of  the  reported  outbreak  of  cholera  in 
France,   these  regulations   were  applied  to  all  vessels  coming  from 
harbours  situate  on  the  northern  coast  of  France  between  Cherbourg 
and  the  Belgian  frontier,  and  from  Marseilles. 

The  further  spread  of  cholera  in  Russia  led  the  Government  of 
Prussia — the  State  most  threatened — to  issue  orders  on  July  25th,  pro- 
hibiting the  entry  from  Russia,  and  the  passage  through  the  kingdom  of 
used  body  and  bed  linen,  worn  clothes  (exclusive  of  the  clothing  and 
linen  of  travellers),  of  rags  of  all  sorts,  of  fniif,  fresh  vegetables,  butter, 
and  the  so-called  soft  cheeses.  At  the  same  time  instructions  were  given 
for  the  disinfection,  at  the  frontier,  of  all  soiled  linen  and  clothing  of 
travellers,  and  for  the  destruction  of  packing  material,  &c.  likely  to  be 
infected.  The  other  Federal  States  of  the  Empire  issued  similar  regu- 
lations to  those  above  referred  to,  and  on  July  31st  like  action  was 
taken  as  regards  goods  from  France. 

With  respect  to  travellers,  regulations  were  issued  on  July  7th  and 
12th,  whereby  all  travellers  coming  from  Russia  were  subjected  to 
medical  supervision  at  the  frontier,  and  any  persons  actually  suffering 
from  cholera,  or  presenting  symptoms  suspicious  of  cholera,  wei-e  pre^ 
vented  from  proceeding  on  their  journey,  and  lodged  in  buildings 
specially  provided  for  the  treatment  of  such  cases,  such  passengers  as 
were  apparently  healthy  being  allowed  to  proceed  on  their  journey.  Like 
regulations  were  put  in  force  on  the  Western  frontier.  The  raft  and 
shipping  traffic  on  the  Rivers  Memel,  Weichsel,  Przenza,  and  Warthe 
were  also  placed  under  sanitary  control,  and  a  i*egular  medical  examina- 
tion made  of  all  persons  on  board  any  craft  plying  on  these  rivers, 
immediately  on  their  entrance  into  German  territory. 

The  large  numbers  of  Russian  emigrants  passing  through  Prussia  on 
their  way  to  German  and  Dutch  ports  were  regarded  as  a  source  of 
special  danger,  as  for  the  most  part  they  came  from  districts  in  which 
cholera  had  already  spread  widely.  Consequently  the  Imperial  Chan- 
cellor wrote  on  July  15th  informing  the  Government  of  Prussia  of  this 
danger,  and  pointing  out  that  it  was  to  be  apprehended,  not  only  from 
the  emigrants  themselves,  but  from  other  persons  from  Ru<«sia  seeking  a 
cholera-free  country,  and  suggesting  a  regulation  of  the  traffic.  The 
total  prohibition  of  the  entry  of  emigrants  into  Prussia  was  regarded  as 
inadvisable,  as  it  was  feared  that  the  effect  of  such  a  prohibition  would 
be  that  the  emigrants  would  evade  the  regulations  by  crossing  the  frontier 
at  unguarded  points,  and  by  that  means  the  advantage  of  their  medical 
supervision  at  the  frontier  stations  would  be  lost.  On  July  18th  the 
Prussian  Government  issued  an  order  which  directed  that  the  transport 
of  emigrants  was  as  £ar  as  possible  to  be  carried  out  by  means  of  special 
trains,  and  that  stoppages  on  the  way  were  only  to  be  made  where 
absolutely  necessary.  At  stopping  places  the  emigrants  were  not  to  be 
permitted  to  leave  the  carriages  or  to  communicate  with  the  rest  of  the 
public.  The  trains  were  to  be  provided  with  all  necessaries  for  the 
emigrants.  Where  the  forwarding  of  such  persons  by  special  trains  could 
not  be  carried  out,  carriages  were  to  be  set  apart  for  their  exclusive  use, 
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App.a.N(k12.    and  measures  taken  whereby  the  entering  of   waiting-rooms,  restau* 

On thoOrigin      rants,  and  lavatories,  on  the  part  of  emigrants,  was  prevented.      The 

and  Progress  of    carriages,  after  use,  were  to  be  thoroughly  cleansed,  aired,  and  disin* 

Siffusiwi  of*        fected.     The  rnilway  officials  in  charge  of  emigrants  were  directed  to 

Ch<^?^W92 ;  exercise  careful  supervision  over  them,  and  upon  the  appearance  of  any 

case  of  suspicious  illness,  to  telegraph  the  fact  to  the  nearest  station 

provided  with  arrangements  for  the  treatment  of  such  cases,  in  order  to 

set  the  infected  person  down  at  that  place.     Special  sanitary  stations  for 

the  service  of  emigrants  were  established  at  Breslau  and  Schneidemiihl 

and  also  at  the  central  collecting  station  at  Ruhleben,  near  Spindau. 

Similar  supervision  was  to  be  exercised  over  the  emigrants  at  Hamburg, 

Bremen,  and  Lubeck,  as  well  as  at  all  Prussian  places  of  embarkation  from 

the'.r  arrival  to  their  departure  by  sea.    At  Hamburg  arrangements  were 

made  whereby  the  emigrants  were  housed  in  barracks  erected  upon  the 

America  Quay. 

The  first  news  in  this  country  of  cholera  in  Germany  was  received 
on  August  23rd,  when  Her  Majesty's  Consul-Genewd  at  Hamburg 
telegraphed  to  the  effect  that  Asiatic  cholera  had  been  officially  declared 
to  have  broken  out  severely  in  that  city.  It  subsequently  transpired  that 
although  this  official  notification  was  made  on  August  23rd,  no  less  than 
447  cases  of  cholera  had  occured  up  to  that  date,  and  that  of  these,  121 
had  proved  fa<al. 

On  August  23rd,  338  fresh  attacks  and  89  deaths  were  recorded. 
The  first  recognised  cases,  2  in  number,  occurred  on  August  16th. 
These  were  followed  by  4  on  A-ugust  17th,  12  on  the  18th,  31  on  the 
19th,  66  on  the  20th,  113  on  the  21st,  and  249  on  the  22nd.  The 
epidemic  in  Hamburg  rapidly  increased  until  on  August  27th  upwards 
of  1,000  new  cases  of  cholera  were  reported  to  have  occurred  on  that 
day  alone.  The  daily  number  of  cases  remained  at  about  the  same  figure 
for  the  next  four  days,  and  then  the  epidemic  gradually  declined. 

How  cholera  was  introduced  into  Hamburg  has  not  been  definitely 
ascertained,  though  two  explanations  have  been  attempted,  one,  that  it 
was  brought  by  JRussian  Jews,  who  were  housed  in  large  numbers  in 
barracks  situate  on  the  America  Quay ;  the  other  that  the  disease  was 
introduced  by  vessels  from  Havre  where  cases  of  cholera  had  been 
occurring  since  the  middle  of  July. 

As  soon  as  the  disease  was  established  in  Hamburg,  a  great  number 
of  the  inhabitants  fied,  and  thus  distributed  it  to  many  places  in  the 
Empire.  From  Hamburg  cholera  spre>ad  in  the  first  instance  to  the 
districts  immediately  contiguous  in  which  persons  resided  who  worked 
at  Hamburg.  The  adjoining  town  of  Altona  was  invaded  on  August 
19th  and  during  the  first  week  of  the  epidemic,  in  addition  to  Altona, 
the  county  (Kreis)  of  Lnuenberg  on  the  north  bank  and  that  of  Ilarburg 
on  the  south  bank  of  the  Elbe,  were  also  attacked,  but  during  the  second 
week  when  large  numliors  of  the  inhabitants  had  left  Hamburg  by 
rail,  by  road  and  river,  no  less  than  38  new  counties,  or  county 
towns  (Kreise  and  Stadt  Kreise)  were  invaded.  The  greater  number 
of  these  newly  attacked  districts  were  either  riparian  to  the  River  Elbe  or 
situate  in  the  neighbouring  province  of  Schleswig  and  the  States  of 
Mecklenburg  Schwerin  and  Mecklenburg  Strelitz.  In  nearly  every  instance 
the  initial  case  was  traceable  to  fugitives  from  Hamburg,  and  in  this 
manner  some  parts  of  the  Empire  at  a  great  distance  from  that  city  were 
invaded,  as  for  example  Berlin,  Bremen  on  the  Weser,  Koblenz  on  the 
Rhine,  Iburg,  and  Osnabruck  in  the  province  of  Osnabrtick,  Groea 
Strelitz  and  Leobschutz  in  the  district  of  Oppeln,  Krotoschin  in  that  of 
Posen,  Ostkreis  in  Sachsen-Altenburg,  and  Leipzig  in  Saxony. 
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During  the  third  week  35  new  counties  or  county  towns  were  invaded     App.  a  No.  i . 
t>y  cholera,  and  of  these  it  is  to  be  observed  that  the  great  majority  of  on  the  Origin 
the  newly-invaded  places  were  adjacent  to  districts  already  invaded,  or  Jfe^^Sm  **' 
where  this  was  not  the  case  the  infection  was  traced  to  fugitives  from  Diffusion  of 
Hamburg.     An  exception  to  this  was  observed  at  Duisburg  where  it  by  Dt!^^*  * 
was  stated  that  cholera  was  introduced  by  a  vessel  from  Dordrecht. 
During  the  period  in  question  cholera  was  introduced  into  Greifswald, 
in  the  province  of  Stralsund,  near  the  month  of  the  Oder  on  August  31flt, 
its  introduction  having  been  traced  to  Hamburg.     On  September  3rd  it 
appeared  at  Liibzin,  on  the  right  bank  of  the  Oder,  in   the  county  of 
Naugard,  and  on  September  5th  at  Grabow,  on  the  left  bank  of  the  Oder, 
close  to  the  town  of  Stettin.     In  the  following  week,  on  September  8th, 
Stettin  itself  became  infected.     After  the  third  week  the  march  of  the 
disease  in  Germany  was  much  slower,  the  places  newly  invaded  being 
few  in  number,  and  in  the  great  majority  of  cases  being  adjacent  to  the 
districts  already  attacked  the  only  notable  exception  being  certain  districts 
situate  on  the  Weichsel  (Vistula)  which  ^ere  invaded  in  the  second  half 
of  October,  and  here  the  disease  is  said  to  have  been  directly  introduced 
by  raftsmen  from  the  adjoining  infected  districts  of  Russia. 

In  the  following  Table  XXVII.  the  date  of  invasion  by  cholera  of  the 
several  counties  and  towns  in  Germany  from  the  commencement  of  the 
epidemic  to  Novembev  19th,  1892,  are  given,  together  with  the  population 
and  the  numbers  of  cases  and  deaths  recorded.  In  Map  XI.  the  march 
of  cholera  month  by  month  in  the  German  Empire  during  1892  is  shown 
graphically.  Detailed  statistics  as  to  the  several  places  invaded  by 
cholera  are  given  in  Table  0  appended  to  this  report. 


Table  XXVH. 

Cholera  in  Gebmant  J  892  (from  the  Commencement  of  the  Epidemic 
to  November  19th,  1892). 


state  or 

-Government 

DiBtrict. 


Date  of 

County  (KreU) 

first 

or  County  Town 
(Stadt  Kreii). 

recorded 

Case  of 

Cholera. 

Hfunbiuv 

Aug. 

16 

Altona    • 

^^ 

19 

Lauenburg 

^^ 

91 

Harburg 

^ 

21 

Pinueberg 

^ 

23 

Uelzen  - 

^^ 

24 

Kehdingen 

^ 

24 

Weat  Pngnits  • 

^ 

2ft 

Kiel  (town)      - 

25 

Rendsburff 
Norderdithmar- 

*» 

2ft 

2ft 

schen. 

Stormarn 

?ft 

Winsen  • 

«ft 

Jork       - 

«ft 

Osniibrack 

2ft 

(town). 

Ludwigsluat     - 

M 

25 

Salzwedel 

26 

Leipzigf  - 
Boixenburg 

26 

M 

20 

Schdnberg 

»« 

26 

M 

96 

11 


Popu- 
lation 
Census, 
1890. 


Number  of 
Cholera 


Cases.  Deaths. 


Bate  per 
10.000  of  the 
Population. 

Cholera 


Cases.    Deaths. 


I 


Hamburg 
Sohleswig 

Ltlnebarg 

Sdileswig 

iMaeburg 

Stade    . 

Potsdam 

iBchleswig 


Lfineburg 
Stade    . 
Omabrttck 

Mecklenburg. 

Schwerin. 
Mafdeburg     • 
Sachson 
Mecklenburg. 

Schwerin. 
Mecklenburg- 

Strelits. 
#Mfnburg 


622,ft80 

16,966 

14S.240 

ft72 

48374 

48 

12 

36.730 

161 

2S 

7ft.Sn 

66 

41833 

4 

21.014 

53 

72,697 

28 

69,172 

21 

58.086 

17 

36.439 

1 

18 

79.570 

114 

23>00 

5 

14 

20.899 

90 

39.929 

1 

47.474 

22 

ftl.061 

1 

295,025 

2 

ftl.262 

43 

15,350 

3 

26,153 

1 

8,60ft 
328 
28 
89 
31 
1 

31 
14 
11 
12 
1 

70 

3 

44 

1 

10 

1 

1 

22 

2 
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S9'9 

S'76 

o'9 

S'O 
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Co-*] 
«•/ 

AS'O 

4-6 
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o'orj 
ri 

»'0 

[0-41 


6'7 
970 

4V 

[o-«] 
f4'6 
ro 

n 

[0-5] 

/•* 

[o-«a] 


k'9 

[0-4] 


«7*4 
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47*0 

60'§ 
SM'S 
70J 

4SJ 
4a's 
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APP.A.NO.  12. 

On  tbeOrifTin 
and  Progre8g«f 

Diffusion  of 
Cholera  in  1892  ; 
by  Dr.  Barry. 


State  or 

Government 

District. 


Oppeln- 

Lfineburg 

OsnabrQck 
Mecklenburg- 

Schwerin. 
Mecklenburg- 

Strelitz. 
Posen   - 
Magdeburg     • 

Schleswig 
Stade    - 
Mecklenburg- 

Scbwerin. 
Sachsen- 

Altenburg. 
Sremen 

Berfin  • 
Schleswig 


Ltlneberg 

Koblens 

Potsdam 

Magdeburg     - 
Schleswig 
Hildesheim     - 
Stade   - 
Meoklenbnrg- 

Schwerin. 
Mecklenburg- 

Strelits. 
Stralsund 
Magdeburgh  • 
Schleswig 
Hildesheim     • 

Ldneburg 

Stade    • 

Braunschweig 

Lfibeck 

Potsdam 

Hildesheim     - 

Potsdam 

KosTin  .  ' 

Macdeburg     - 
Schleswig 

Minden 
Mecklenburg- 
Schwerin. 

fltet&n-    "   • 

Hannover 

Meoklenbnrg- 

Schwerin. 
Oldenbucrg 

Schleswig 

Hannover 

LCineburg 

Stettin . 

Dusseldorf 

Stettin  • 

Potsdam 

Bromberg 

Magdeburg     • 

Potsdam 

Schleswig 


County  (Kreis) 

or  County  Town 

(Stadt  Kreis). 


Date  of 

first 
recorded 

Case  of. 
Cholera.' 


II 


Popu- 
lation 
Census, 
1890. 


Oases.  Deaths. 


Gross  Strehlits 
LeobschQtz 
LUneburg 
Harburg  (town) 
Iberg      - 
Bostock  (town) 

Neustrelitz 

Krotschin 
Mogdeburg 

(town). 
Kiel 

Rotenbnrg 
Butzow  - 

Ostkreis 

Bremen  • 
Bremerhaven  - 
Berlin    - 
Husum  - 
Oldenburg 
Steinburg  • 
Bleckede 
Koblens  (town) 
Charlottenburg 

(town). 
Wolmirstedt 
Schleswig 
Marienburg 
Neuhaus 
Malchin 

Neubrandenburg 

(town). 
Greifswald 
Kalbe     - 
Pl6n       . 
Hildesheim 

(town). 
Dannenoerg 
Stade     . 
Helmstedt 
Labeck  - 
Westhavelland 
ZeUerfeld 
Templin 
Niederbamim 
Stolp      - 
Jerichow  II. 
Eiderstedt 
Tondem 
Bielefeld  (towi 
Wismar- 

Gnoien  - 
Naugard 
Hannover  (town) 
Gttstrow 

Funtenthnm 
LQbeck. 

Burgdoil 
Bandow 
Kleve     - 
Stettin  (town) 
Spandau  (town) 
Kolmar  - 
Wanzleben 
Oberbamim 
Suderdithmar- 
schen. 


Aug.  27 

.,  27 

..  5:7 

«  27 

M  27 

M  27 

..  27 

M  28 

»  28 

„  28 

»  28 

n  28 


n  28 

,.  29 

^  29 

,.  29 

n  29 

«  29 

.,  29 

„  29 

..  30 

«  80 

»  80 

M  80 

„  80 

n  80 

-  80 

n  81 

M  81 

»  81 

„  81 

n  81 

M  81 

»  81 

.r  81 

Sept.    1 

M  2 

»  a 

..  2 

n  2 

:  i 

n  2 

«  2 

n  2 

M  8 

..  8 

n  8 


67,891 
86,948 
19/ 


24,810 
44,409 

5,789» 

42,971 
202,234 

61.147 
19,642 
11,708* 


125,684 
16,414 
1,678,794 
86,042 
41,826 
67,469 
20362 
88.664 
76,869 

61,976 
61,606 
87,285 
29,111 
47^6 

9,828 

88,244 
99,867 
69,S96 
88,481 

14,287 
86,869 
66,601 
76,485 
69,067 
29,100 
46,286 
166,627 
74,900 
66,717 
16,062 
66,067 
39,960 
49,106 

2,474« 

64,298 

168,698 

47.225 

84,718 

88.967 
35.781 
86,766 

116,412 
62,724 

116,228 
46,865 
60,067 
77384 
84,018 
43388 


Number  of 
Cholera 


Rate  per 
10,000  of  the 
Population. 

Cholera 


Cases.    Deaths. 


22 


1 

0*3 

— 

[ov] 

8 

t'O 

18 

6-3 

1 

[0-4] 

2 

09 

4 

6-9 

1 

[o-tl 

6 

O'S 

8 

0-6 

1 

[0-^] 

1 

«*4 

1 

[ov] 

6 

O'S 

1 

[o-tf] 

16 

0*2 

~1 

0-3} 
0-Sj 

18 

3-6 

2 

I'O 

8 

4-3 

6 

ro 



[0-»} 

1 

0'3 

2 

0'5 

8 

4'7 

3 

0-6 

— 

3'3 

2 

0'3 

1 

O'a 

lO'M] 

1 

0-6 

6 

8'S 

6 

rs 

1 

[oVtf] 

8 

0'3 

4 

4't 

1 

0*5j 
O'SJ 

1 

4 

0*4 

[ov] 

4 

r^*^-. 

1 

lo'6} 

— 

[o-j] 

_ 

to'M] 

2 

0-6 

8 

/«•/ 

2 

¥'¥ 

1 

0'4 

Co-t] 

- 

0-6 

2 

ro 

0-6 

— 

[o'«] 

16 

n 

1 

LO'MI 

17 

•'4 

4 

0-9^ 

>- 

[o-t] 

2 

0*4 

6 

0'3 

[o-t] 

2        — 

4 

2 

1 
21 

1 
28 

4 

1 

3 

7 

1 


Si 


P 


O'O 

/•«. 

8'7 

Lo'4] 

0-45 

6-9 

0'3 

0-6 

0'3 

0'¥ 
O'O 

4'0 
O'O 
0'63 

O'O 

[0-*] 

0'9 

ro 
0-6 

O'O 
0'3 

O'O 

[0-5] 

3'3 
/*4 

0*4 
0'7 

[?:;] 

o't 

O'O 

o'7 

O'O 
O'O 
O'A 

8' 4 

0'4 

O'O 

O'O 

O'S 
O'O 
O'O 
4'3 

[o-t] 

4'3 

0'9 

00 
O'S 

o'7 

O'O 


tfpV 


34'S 


^'9 


«4-« 


7^4 
60-7 


*  Population  of  invaded  towns  or  villsges  only. 
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Date  of 

Popu- 
lation 
Census. 
1890, 

Rate  per 
Number  of          10.000  of  the 

|.5     On  the  Origm 
o'a     and  Progress  of 
t.  «     the  Western 

State  or 

(bounty  (Kreis) 

First 

*- 

Cholera 

Population. 

Government 

or  County  Town 

recorded 

11 

$5 

Cholera 

S.b     Diffufcion  of 

District. 

(StadtKreis). 

Case  of 

«  y     Cholera  in  1893  ; 

Cholera. 

"  *     by  Dr.  Barry. 

Sftohien 

Weimar  - 

Sept.  11 

Weimar. 

Mecklenburg- 

Gadebusch 

„     13 

Sohwerin. 

Stettin . 

Ueckermiinde  • 

M     13 

Duaseldorr      - 

Krefeld  (town) 

,.      14 

Potfldam 

Aug^rmtinde    - 

..      15 

Frankftirt 

Landsberg 
(town). 

.,      17 

Stade    . 

Achin     • 

«.      18 

Aurich  • 

Wittmunrt 

.,      10 

Frankfart 

Frankfurt  on 
Oder  (town). 

„      20 

Stettin . 

Greifenberg      - 

»      22 

Ma«delAirg     • 

Stendal  • 

..      22 

Hannover 

Ho;ra      - 

.      22 

Stettin - 

Geifenhagen     - 

M      23 

DuMoldorf      . 

Duisburg  (town) 

«      24 

Frankfurt 

Kdnigsberg 

„      25 

Koblens 

St.  Goar 

,.      27 

PotAam 

Maven    • 
Osthavelland    - 

,.      28 
Oct.      1 

Stettin  • 

Saatzig  - 

H          2 

Uaedom  Wollin 

.*       4 

PnSikfart      - 

Lebus     ■ 

5 

Stettin  • 

Siralsund  (town) 
Dammin 

:   ? 

Wiesbaden     • 

Frankfort      on 
Maine  (tiwn). 

M         7 

Hessen 

Bineen   - 
Karlsruhe 

,.       7 

Baden  . 

«      10 

Anhalt- 

Zerbst    • 

„      10 

Marienwerder 

Thorn     - 

„      15 

Kobleni 

Koblenz - 

«      17 

Marienwerder 
Sadiaen 

Kulm     - 
PlOha     . 

.,      18 
,.      23 

Marienwerder 

Stulim    . 

>.      SO 

M 

Marienwerder  - 

Nov.     9 

Totabi    - 

.        .       . 

289 

•  Population  of  invaded  towns  or  villages  only. 

As  has  been  observed  in  other  epidemics,  the  disease  spread  most 
rapidly  bj  the  water-ways.  Taking,  for  example,  the  Elbe,  cholera 
appeared  at  Hamburg  on  August  16th,  and  it  invaded  several  counties 
and  towns  situate  on  both  north  and  south  banks  of  the  river,  almost 
without  exception  in  exact  chronological  order  both  above  and  below 
Hamburg.  Following  the  course  of  the  river  to  the  sea,  on  the  right 
bank,  the  town  of  Altona  was  invaded  on  August  19th,  the  county  of 
Pinneberg  on  August  23rd,  that  of  Steinburg  on  August  29th,  and  that 
of  Suderdithmarschen  on  September  1 1  th ;  whilst  on  the  opposite  bank 
Harburg  was  invaded  on  August  2 let,  Jork  on  August  2dth,  and 
Kehdingen  on  August  24th.  Above  Hamburg  on  the  right  bank 
Lauenburg  was  invaded  on  August  21st,  Boizenburg  on  August  26th, 
Ludwigslust  and  West  Prignitz  on  August  25th,  Jerichow  II.  on 
September  2nd,  and  Zerbst  on  September  1 0th.  On  the  left  bank, 
Winsen  was  attacked  on  August  26th,  Liineburg  on  August  27th, 
Bleckede  on  August  29th,  and  Dannenberg  on  August  3l8t.  Taking 
the  whole  epidemic,  no  less  than  23  counties  riparian  to  the  Elbe, 
comprising  111  separate  places^  were  invaded  by  cholera. 

On  the  River  Oder  it  has  already  been  noted  that  cholera  appeared 
in  the  county  of  Naugard  on  September  3rd  and  in  that  of  Randow  on 
September  5th,  the  town  of  Stettin  being  in^^aJed  on  the  8th  of  tl-.o 
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same  month.  Down  the  river  the  disease  spread  to  Ukermiinde  on 
September  1 3th,  and  to  Usedom-Wollin  on  October  4th.  Up  the  river, 
on  the  right  bank,  Greifenhagen  and  Konigsberg  were  invaded  on 
September  23rd  and  25th  respectively  ;  on  the  left  bank  Augermunde 
was  invaded  on  September  15th,  Lebus  on  October  5th,  and  Frankfort- 
on-the-Oder  on  September  20th.  During  the  whole  period  under 
review,  10  counties  or  towns  riparian  to  the  Oder,  comprising  27 
separate  places,  were  invaded  by  cholera. 

On  the  Rhine,  cholera  was  first  introduced  by  fugitives  from 
Hamburg  into  Koblenz  (August  29th),  Kleve  (September  5th),  and 
Krefeld  (September  14th),  and  was  imported  into  Duisburg  from 
Dordrecht  on  September  24th.  Cases  followed  on  Rhine  boats  at 
St.  Goar  (September  27th),  Mayen  (September  28th),  and  Bingen 
(October  7th). 

During  the  whole  period  from  the  commencement  of  the  epidemic 
at  Hamburg  on  August  16th,  1892,  to  November  19th  of  the  same 
year,  when  it  was  practically  over,  269  places  in  Germany  were  invaded. 
The  total  number  of  persons  recorded  to  have  been  attacked  by  cholera 
during  the  period  in  question  was  18,625,  and  of  these  9,563  died. 
These  numbers  are  equivalent  to  an  attack -rate  of  21*8,  and  to  a 
death-rate  of  11-2  per  10,C00  of  the  aggregate  population  (8,542,626) 
'  of  the  counties  and  towns  invaded.  Upon  an  examination  of  the 
figures  given  in  Table  XXVIII.,  it  will  be  observed  that  of  these  no 
less  than  16,956  attacks  and  8,605  deaths  took  place  at  Hamburg,  figures 
equivalent  to  an  attack-rate  of  263*2,  and  a  death-rate  of  134 '4  per 
10,(XX)  of  the  estimated  population. 

Upon  reference  to  Table  C.  appended  to  this  report  it  will  be  seen 
that  in  the  great  majority  of  the  remaining  268  places  in  Germany, 
invaded  by  cholera  in  1892,  the  disease  did  not  become  epidemic,  but 
on  the  contrary  was  frequently  limited  to  one  case  only. 

The  relative  mortality  from  cholera  in  the  several  Counties  (Kreise) 
of  Germany  is  shown  geographically  in  Map  XII. 

The  chief  centres  of  the  disease  in  the  Grerman  Empire  in  1892  are 
given  in  Table  XXVIII.. 

Table  XXVIII. 
Showing  the  Chief  Centres  of  Cholera  in  the  German  Empire  in  1892. 


Government 

District  or 

State. 


Hamburg 
Schleswix 

LOnebi'j^ 

Stade 

Potsdam  • 
Berlin  (City  of)  - 

8t€ttin     - 

Mecklenburg- 
Schwerin. 


Coontj. 


•{ 


Lauenburg    • 

Rendsburg    • 

Stormam 

Harburg 

n  * 

Kehdingen    • 

Jork    - 
West  Prignitz 


Ueckcrmtinde 
Boizenburg    •> 


Town. 


Hamburg 
Altona 

Lauenburg    • 
Kiel     • 
Rendsburg    - 
WandsbecK   - 
Alien  werder  • 
Wilhelmsburg 
Harburg 
BUtzttcth 
Krautsand    • 
Neuenfelde    • 
Wittenberge  - 
Berlin 
Stettin 

UeckermQnde 
Boizenburg    • 


Popu- 
lation. 


Number  of 
Cholera 


Attacks.     Deaths. 


Rate  per  10,000 

of  Population 

Cholera 


Attacks.     Deaths. 


6S7.686 

16,966 

8,606 

»6S'9 

143,248 

672 

328 

4o'o 

5,101 

43 

26 

34-3 

69,172 

21 

11 

3'0 

13,106 

15 

11 

4rk 

20,571 

64 

43 

30'6 

1,946 

16 

10 

39-3 

8.766 

116 

61 

ISt'A 

M,835 

22 

IS 

6'S 

2,331 

14 

9 

60'4 

1,155 

12 

7 

403*3 

.    1.829 

43 

21 

»35'0 

12,690 

21 

8 

46*7 

1,679.244 

32 

16 

o'i 

116,228 

28 

17 

49' 6 

6,112 

12 

11 

S,829 

38 

10 

99'3 

434'4 
99-9 

A9'0 

4*6 
3-3 

to'9 
3i'4 
696 

3'7 

33  6 

6o's 

4iy3 

6'k 

0'4 
4'6 
43'0 

49'6 


-Deaths 
percent. 

of 
recorded 
Attacks. 

"Fa- 
tality." 


30'6 

37'k 

63*4 
3»'5 

67'» 

6»'5 
3»'S 
69'4 

6^4 
33'S 
43'3 
33*4 

4^'9 
6o*7 
9i*6 

30*0 
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Of  all  places  in  Germany,  whether  regard  is  had  to  gross  numl>er8  or    app.  a.  No.  12. 
to  the  proportions  as  to  population,  Hamburg  suffered  most  severely  o^the'origin 
from  cholera  in   1892,  and  from  Table  XXIX.  it  will  be  observed  that  and  Prof?reis  of 
although  Hamburg  had  frequently  suffered  from  invasion  of  the  disease  SfliJ^^™ 
in  previous  years,  the  number  of  deaths  and  their  proportion  to  the  Ch^OT^isw; 
population  were  much  greater  in  1892  than  had  been  recorded  on  any    ^     '     "^' 
former  occasion. 

Table  XXIX. 

.  Showing  the  Total  Number  of  Cholera  Attacks  and  Deaths 
recorded  in  the  several  Cholera  Epidemics  in  Hamburg  since 
1831,  with  the  Rates  per  10,000  of  the  Population. 


Year-  . 

of  Epidemic. 

Number  of 
recorded  Cholera 

Ratepei 

ofPopu 

Choi 

r  10.000 
lation. 
era 

Deaths 

per 
cent,  of 
recorded 

lear.  , 

Attacks. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

"Fa- 
tality." 

1831 

Oct.  5, 1831— Jan  24, 1832  - 

173.943 

940 

408 

51' 4 

«-d 

83'0 

18SS 

Feb.  2— Dec.  17       - 

176.220 

3,349 

1,652 

/p/y 

9rs 

49'3 

1848 

Sept.  1— Dec.  81      • 

210,024 

8,687 

1.765 

11  a' 6 

rys 

47'9 

1849 

May  14^  lS4»-Jan.  8»  18S0  - 

208,969 

1,191 

693 

s7'o 

f^-4 

49'^ 

1850 

July  26, 1850-Jan.  11. 1851 

210.710 

794 

440 

97'7 

io-g 

55'4 

185S 

Jtme23-Oct.29    - 

225,102 

558 

301 

MJ^'S 

i3'4 

63'9 

18M 

June  14— Nov.  U   - 

228,952 

478 

311 

90-9 

¥3-6 

6s'o 

186S 

Juno80-Oct.22     - 

231,604 

353 

204 

IS' 9 

6'8 

57'S 

1856 

June  13— JCov.  14    - 

283.880 

121 

78 

6'9 

3'3 

64'5 

1857 

June  9— Kov.  27     - 

237,043 

765 

401 

S9'a 

MO'7 

64-1 

1850 

June  9-Oct.  5 

245,096 

2jm 

1,286 

lOS'S 

89-4 

i9'7 

1866 

June  30-Oct.  22    - 

273,484 

2,264 

1,168 

69'i 

49'3 

61 '3 

1871 

August  1— Sept.  24- 

324^161 

176 

141 

6-3 

rs 

SO'S 

1873 

June  14-Nov.  8     - 

348,127 

1,729 

1,006 

SO'O 

9S'9 

83-1 

1882 

Augustl6— Nov.14 

637,686 

16.966 

8,606 

ads'M 

^H'4 

so'6 

Although  this  report. does  not  profess  to  deal  with  the  reasons  for  the 
.exceptional  incidence  of  cholei'a  in  particular  localities,  the  epidemic 
which  took  place  in  Hamhurg  was  of  such  exceptional  dimensions  that 
I  propose  to  refer  hriefly  to  the  conclusions  of  Professor  Koch  and  Dr. 
Reincke  as  to  the  diffusion  of  cholera  in  Hamburg  and  Altona.  As 
already  stated,  cholera  was  first  recognised  in  Hamburg  on  August  16th, 
and  in  Altona  on  August  19th,  but  the  subsequent  course  of  the  disease 
in  these  two  adjoining  places  which,  as  will  be  seen  from  Map  Xlll. 
practically  form  one  town,  was  very  different.  In  Hamburg,  the  pro- 
gress of  cholera  was  so  rapid  as  to  be  stnrtling.  From  the  following 
Table  XXX.,  in  which  is  given  the  daily  record  of  cholera  cases  and  deaths 
during  tho  epidemic  of  1892,  at  Hamburg,  as  reported  by  Dr.  Reincke, 
it  appears  that  the  number  of  new  cases  rose  from  477  in  the  first  week 
to  5,09*2  in  the  second,  and  to  5,587  in  the  third,  after  which  the  weekly 
numbers  gradually  declined  until  the  middle  of  November,  when  the 
epidemic  was  practically  over.  During  the  whole  period  16,956  cases 
and  8,605  deaths  from  cholera  were  recorded,  figures  equivalent  to  an 
attack-rate  of  263,  and  a  death-rate  of  134  per  10,000  «f  the  population. 
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Table  XXX. 

Daily  Kegord  of  Cholera  Cases  and  Deaths  during  the  Epidemic   of  1892 

at  Hamburg. 


Number 

Number 

Number 

Number 

of 

of 

of 

of 

Cholera 

Cholera 

Cholera 

Cholera 

Day  of 
Month. 

Week 
ending 

Day  of 
Month. 

Week 
ending 

i 

i 

6 

-B 

1 

1 

m 

1 

1 

1 

Aug.  16 

2 

„ 

1 

Oct.    4 

17 

10 

„     17 

4 

2     1 

„      6 

13 

7 

„     18 

12        -     1 

„      6 

6 

2 

.,     19 

31            8 

►Aug.  22 

477 

121 

V      7 

9 

6 

•Oct.    10 

69 

89 

„     20 

66          24 

„      8 

16 

6 

«     21 

113          17 

,.      9 

8 

6 

„    22 

249          70 

„     10 

1 

4 

.,     23 

338          89 

,.     11 

14 

2 

„     24 

358        107 

„     12 

2 

6 

„     26 

608  i     218 

„     13 

6 

3 

»     26 

903        313 

•     „     29 

6,092 

2,028 

,.     14 

8 

4 

'     ft    17 

89 

21 

„     27 

1,024  ;     441 

,.     15 

3 

3 

„     28 

936  j     427 

*,     16 

4 

2 

„     29 

925  I     428 

.,     17 

8 

2 

„    30 

1,008  ,     537 

„     18 

1 

2 

„     31 

850  ;     435 

„     19 

3 

Sept.    1 

863  1     444 

«     20 

_ 

2 

„      2 

843 

561 

•Sept    5 

6,687 

8,176 

p     21 

I 

1 

'     »    24 

8 

s 

M      3 

732 

426 

„     22 
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•» 

„       4 
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3 
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»    24 

— 

— 

„       6 
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»    26 

_ 

2 

„      7 

430 

257 

„     26 

•^ 



„      8 

862 
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„    27 

.— 

1 

„      9 

337        202 

•     H     12 
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1,666 

„    28 

— 

-. 

..    31 

1 

3 

„     10 

351  t     185 

„     29 

«» 

^„ 

M       *** 

«     11 

325  1     197 

„     30 

.^ 

-   , 

»     12 

317        168 

„     31 

1 

_^ 

„     13 
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Nov.    1 

1 

_,« 

«     H 

286 

125 

f,       2 



2 

,.     15 

294  1     141 

»      8 

..^ 

„     16 
„     17 

344  '     167 
285  I     130 
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1,908 

972 

„      4 
»      5 

1 

— 

•Nor.  7 

2 

2 

„     18 

221 

143 

ff      6 

«^ 



.,     19 

237 

126 

»       7 
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„     20 

192 

112 

• 

ft      8 

»« 

-   , 

,.     21 

171 

94 

„      9 

2 
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„     22 

160 

69 

»     10 

_ 

^ 

„    28 

134 

96 

>     >»    26 

927 

616 

>*     11 

2 

*     «    14 

6 

„     24 

109 

59 

»     12 

1 

.» 

n     ** 

^* 

„     26 

91 

52 

„     13 

.1-. 

_ 

„     26 

70 

44 

»     14 
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„     27 

69 

46 

c 
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68 

26 
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86 

27 

„     30 

46 
23 
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16 
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In  Altona,  on  the  other  hand,  the  total  attacks  recorded  to  the  middle   ^^^'  ^^'  ^^ 
of  November  were  572  only,  and  of  these  328  were  fatal ;  numbers  ^^SlSij?" 
equivalent  to  an  attack-rate  of  40  and  a  death-rate  of  21  per  10,000  of  the  ^^^"^ 
the  population.    Further,  of  the  cases  in  Altona,  at  least  400  are  stated  c^^hnso^- 
to  have  been  brought  from  Hamburg.  by  Dr.  Barry. 

The  daily  number  of  attacks  and  of  deaths  from  cholera  in  Hamburg 
and  in  Altona  respectively  are  shown  graphically  in  Diagram  IT. 

At  Wandsbeck,  another  suburb  of  Hamburg,  a  similarly  comparatively 
light  incidence  to  that  observed  at  Altona  was  noted,  the  cholera  attack- 
rate  being  31  and  the  death-rate  21  per  10,000  of  the  population. 
According  to  Professor  Koch,  these  three  towns  which  are  contiguous  to 
each  other,  and  really  form  a  single  community,  do  not  differ  in  their 
sanitary  cii'cumstauces  with  the  single  exception  of  the  water-supply. 

The  water-supply  of  Hamburg  is  drawn  from  the  Biver  Elbe,  the 
intake  being  situate  at  the  point  marked  1  in  Map  XIII.,  and  was  at 
the  time  of  the  epidemic  distributed  to  the  consumers  without  being 
subjected  to  filtration.  As  will  be  observed  from  Map  XIII.  (5.  5.  5. 5.) 
the  outfalls  of  the  sewers  of  Hamburg  are  situate  below  the  intake  of 
the  waterworks,  but  as  the  tidal  movements  of  the  river  are  considerable, 
the  water  was  said  to  have  been  pumped  at  ebb-tide  only,  so  as  to 
reduce  the  possible  contamination  from  sewage  as  much  as  possible. 

The  water-supply  of  Altona  is  likevnse  drawn  from  the  Elbe,  the 
intake  of  the  waterworks  being  situate  at  Blankenese  (Map  XIII.,  3), 
some  7  miles  below  the  point  where  the  main  sewers  of  Hamburg  and 
Altona  discharge  into  the  Elbe.  The  intake  is  subject  to  the  tide,  the 
difference  between  high  and  low  tide  being  on  an  average  somewhat 
over  6  feet.  During  the  ebb  the  waterworks  receive  the  Elbe  water  of 
the  right  bank,  which  is  much  contaminated  by  the  town  sewage. 
During  the  flood  they  obtain  water  from  the  returning  stream  which  is 
of  a  much  purer  quality.  The  water  is  pumped  to  the  waterworks  at 
Baursberg  (Map  XIII.,  4),  where  it  passes  into  depositing  tanks,  in 
which  it  loses  a  portion  of  the  matter  held  in  suspension,  and  from  thence 
it  passes  through  filters  composed  of  gravel  and  sand  before  being 
supplied  to  the  public. 

At  Wandebeck  the  water  is  obtained  from  a  lake,  which  is  hardly  at 
all  exposed  to  contamination  from  foecal  matter,  and  this  water  like  that 
of  Altona  is  subjected  to  filtration  before  be^g  supplied  to  the  con- 
suroers.  It  will  thus  be  seen  that  there  was  an  essential  diffei*ence  at 
the  time  of  the  epidemic  between  the  water  supplies  of  Hamburg, 
Altona,  and  Wandsbeck,  the  water-supply  of  Hamburg  being  unfiltered, 
whilst  that  of  the  two  last-named  places  was  filtered.  As  regards  the 
different  behaviour  of  cholera  in  Hamburg  and  Altona,  I  may  usefully 
quote  the  observations  of  Professor  Koch  contained  in  his  paper^  on 
**  Wasser-filtration  und  Cholera.** 

^^  Most  surprising  were  the  conditions  of  the  cholera  epidemic 
along  the  boundary  between  Hamburg  and  Altona.  On  both  sides 
of  the  boundary  the  conditions  of  soil,  buildings,  sewerage,  popula- 
tion, everything  shortly,  of  importance  in  this  respect,  were  the 
same,  and  yet  the  cholera  in  Hamburg  went  right  up  to  the 
boundary  of  Altona,  and  there  stopped.  In  one  street,  which  for 
a  long  way  forms  the  boundary,  there  was  cholera  on  the  Hamburg 
side  whereas  the  Altona  side  was  free  from  it.  Indeed,  in  the  case 
of  a  group  of  houses  on  the  so-called  Hamburger  Platz,  the  cholera 

*  Sepsrat  Abdtack'vas  der  2^itsdinft  fOr  Hygienrinid  Infecttonskrankbates, 
biersvhart^  Bund,  1898.T-Tmi8Uted  by  Albert. J.  A.»BaU,  Esq.,  of  the  Local 
Govenimeot  Board.    See  Appendix  C,  page  440,  post. 
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APP.A.NO.  12.  marked  out  the  boundary  better  than  anyone  having  the  map  of 

On theoiriinn  ^^®  frontier  between  Hamburg  and  Altona  before  him  could  have 

ajad  ProiCTeM  of  done.     The  cholera  not  only  marked  the  political  boundary  but 

DUfusion^o?  ^^en  the  boundary  of  the  water-supply  between  the  two  towns. 

^^'*»'^1892;  The  group  of  houses  referred  to,  which  is  thickly  populated  by 

any.  families  of  the  working  class,  belongs  to  Hamburg,  but  is  supplied 

with  water  from  Altona;  and  it  remained  completely  free  from 
cholera,  whereas  all  around  on  the  Hamburg  territory  there  were 
numerous  cases  of  disease  and  death.     Here  wc  have  to  do  with  a 
kind  of  experiment  which  was  performed  on  a  population  of  over 
100,000,  but  which  in  spite  of  its  immense  proportions  complied 
with  all  the  conditions  which  one  requires  from  an  exact  and  per- 
fect experiment  in  a  laboratory.     In  two  great  populations^  nearly 
all  the  factors  are  the  same— one  only  is  different,  and  that  the 
water -supply.     The  population  supplied  with  unfiltered  water  from 
the  Elbe  is  seriously  visited  by  cholera ;  the  population  supplied 
with  filtered  water  is  only  visited  by  the  disease  to  a  very  small 
extent.     This  difference  is  all  the  more  important  as  the  water  of 
Hamburg  is  taken  from  a  place  where  the  Elbe  is  relatively  but 
little  contaminated;  whereas  Altona  resorts  to  the  water  of  the 
Elbe  after  it  has  received  all  the  liquid  and  fsBcal  refuse  of  800,000 
people.     Under  these  conditions  there  is  no  other  explanation  for 
the  scientific  thinker  but  that  the  difference  in  the  incidence  of  the 
cholera  on  these  two  populations  was  governed  by  the  differences 
in  the  water-supply,  and  that  Altona  was  protected  against  the 
cholera  by  the  filtration  of  the  water  of  the  Elbe." 
As  to  the  means  by  .which  the  water-supply  of  Hamburg  beciime  first 
affected,  two  theories  have  been  advanced,  either  of  which  would 
account  for  the  specific  contamination  of  the  Elbe  water.    According  to 
the  first  theory  the  disease  had  been  brought  by  Jewish  emigrants  from 
Russia,  as  prior  to  the  commencement  of  the  epidemic  upwards  of  5,000 
Russian  Jews,  many  of  them  nearly  destitute,   had  recently  passed 
through  £[amburg  from  cholera-stricken  provinces  in  Russia.    These 
persons  had  been  housed  in  wooden  barracks  erected  on  the  America 
Quay.     (See  Map  XllL,  2.)     From  these  buildings  the  sewage  was 
conveyed  into  the  docks,  and  as  the  river  is  here  tidal  it  is  stated  that 
this  filth,  with  other  sewage  matter,  was  carried  into  and  up  the  Elbe  at 
tiroes  as  far  as  and  beyond  the  intake  of  the  Hamburg  Waterworks. 
According,  however,  to  a  despatch  received  from  Her  Majesty's  Consul- 
Generul  at  Hamburg,  dated  September  14th,  it  appears  that  no  recog- 
nised case  of  cholera  occurred  amongst  the  emigrants  until  12  days 
after  the  disease  had  shown  itself  in  the  city. 

According  to  the  second  theory  cholera  was  introduced  by  ships  from 
Havre,  where  as  stated  by  M.  Gibert  (Bulletin  de  TAcademie  de 
Medicine,  September  27th,  1892),  cases  had  already  been  observed  since 
the  middle  of  July.  But  as  regards  this,  although  it  is  known  that 
vessels  from  Havre  were  lying  in  the  river  near  the  dock  referred  to 
above,  prior  to  the  outbreak  in  Hamburg  no  cases  of  cholera  had  been 
recognised  on  board  any  of  them.  It  has,  however,  been  suggested  that 
the  Elbe  water  became  infected  by  means  of  water-ballast,  which  had 
been  taken  from  the  Seine  at  Havre  and  pumped  out  again  into  the 
Elbe. 

In  Dr.  Reincke's  Report  already  referred  to*,  the  statistics  of  cholera 
in  the  several  sub-districts  of  Hamburg  are  fully  considered,  and  in 

*  See  footnote  fy  P*ge  117,  ante% 
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Table  XXXL,  adapted  from  tliis  report,  the  cholera  attack-rates  and    ^^-  A^'o.  12. 
death-rates  for  these  sub-districts  are  given.     The  incidence  on  these  On  tbe  Origin 
several  sub-districts  of  cholera  attack  is  shown  graphicalij  in  Maps  XIV,  JSo  ^te^  ^' 
and  XV.,  and  that  of  cholera  death  in  Map  XVI.  Diffumon  of 

^  Cholera  in  1892 ; 

by  Dr.  Barry. 

Table  XXXL 

Showimo  the  Incidence  during  18912  of  Cholera  Attacks  and 
of  Cholera  Deaths  upon  the  several  Sub-Districts  of  Hamburg 
per  10,000  of  the  Population. 


Name  of  Sub-District. 

Rates  per  10,000  of  tbe 
Population. 

Cholera 
Attacks. 

Cholera 
Deatbs. 

Kleiner  Graibrook     -           -            .            -            - 

Harrestbnde  -            -     .       - 

Horn              ------ 

Rotberbaom               ----- 

Eimsbattel      -            -        •  - 

Hobenfelde     -.---- 

Winterbude  ------ 

Eppendorf      ------ 

St.  Georg-Nordentheil  ..... 

Steinwii^er   ----.- 

Eilbeck 

StPauli                                  .           -            -            - 
Ublenborst    ------ 

Borgfelde 

St.  Georg-Sudertbeil  -            -            -            -            - 
Nenntadt  Nordertbeil              -            -            -            . 
Barmbeck       .--.-. 

Altstadt  Sadertbeil 

Hamm            ------ 

Altstadt  Nordertbeil  ..... 

NeusUdt  Siidertbeil   .            -            .            -            - 
Billwardcr  Ausscblag             .            .            .            - 

Veddel 

Peute  and  Kaltbose   ..... 

68-5 
101-1 
105-8 
113-3 
185-4 
189-3 
208-0 
216-3 
216-5 
226-4 
239-7 
250-3 
270-6 
273-1 
293-3 
294-0 
309-7 
312-8 

314-6 
341-7 
395-8 
401-3 
1189-8 
1402-0 

00-0 

44*8 

63-0 

59-1 

107-6 

64-7 

125-7 

114-6 

105-4 

59-1 

135-7 

125-6 

147-9 

145-4 

161-7 

139-0 

156-7 

140-9 

168-2 

175-2 

199' 1 

241-6 

275-0 

251-3 

States  of  Hamburg        -         .         .         . 

263*2    . 

1344 

By  reference  to  Table  XXXI,  and  to  Maps  XIV.,  XV.,  and  XVI.,  it 
will  be  observed  that  the  incidence  of  cholera  in  Hamburg  was  above 
the  mean  for  that  city,  chiefly  in  the  sub-districts  adjoining  the  harbour, 
the  only  exceptions  being  the  districts  of  Stein  warder  and  Kleiner 
Grassbrook  in  which  they,  being  for  the  most  part  covered  by  factories, 
the  permanent  population  was  but  small.  Dr.  Reincke  in  his  report 
discusses  the  bearing  of  numerous  factors  which  influenced  the  incidence 
of  the  disease  in  the  several  localities.  Amongst  these  he  draws  special 
attention  to  the  apparent  influence  of  the  nearness  of  ground-water  to 
the  surface  as  shown  by  the  much  greater  proportion  of  peisons  attacked 
by  cholera  in  the  low-lying  portions  of  the  districts  of  Horn,  Hamm, 
and  Borgfelde,  as  compared  with  the  higher  and  drier  portions  of  the 
same  districts.  The  figures  as  to  these  differences  are  given  in  the 
foUowing  Table  XXXlf. 
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Table  XXXII. 


Showing  the  Incidence  of  Oholbba  in    1892  upon  certain    Sub- 
Divisions  of  some  of  the  Sub-Distbicts  of  Hambubg. 


Sub-Diatriot. 

Population. 

Number  of 
Cholera 

Bates  per  10.000 
of  the  Population. 

Attacks. 

Deaths. 

Cholera 
Attacks. 

Cholera 
Deaths. 

rDry  . 

Borgfelde]^     ^ 

(.Marsh 

f  Dry  - 

CMarsh 

fDry 
Horn       '] 

CMarsh 

11.177 
5A92 

8.829 
8.185 
1^7 

284 
168 
89 
828 
SS 
14 

147 
91 
45 

178 
19 
9 

M5S'S 
3f3'9 
460'6 
893'd 
¥03*6 

¥39* » 
476*3 

grs 

913*7 

69*6 
7r6 

Dr.  Reincke,  howerer,  observes  that  in  addition,  to  the  differences  of 
the  circumstances  of  the  soil,  there  were  also  verj  great  differences  in 
the  sanitary  circumstances  of  the  inhabitants,  and  that  those  living  on 
the  high  land  were  chiefly  well-to-do  people,  whilst  the  marshy  parts 
were  almost  exclusively  inhabited  by  workmen  with  lai^  families,  and 
with  defective  or  insufilcient  house  accommodation. 

With  respect  to  the  water-supply  it  is  of  interest  to  observe  that  in 
the  isolated  suburbs  many  houses  were  provided  with  water  from 
springs.  This  is  especially  the  case  in  the  sub-districts  of  Winterhude, 
Eppendorf,  Horn  and  portions  of  Eimsbiittel  and  Barmbeck,  and  it  was 
observed  that  persons  obtaining  their  water-supply  from  such  springs 
enjoyed  almost  complete  immunity  from  cholera.  It  is  also  to  be  noted 
that  in  many  of  the  houses,  especially  in  those  inhabited  by  people  of 
means,  water  obtained  from  the  Hamburg  Waterworks  had,  as  a  matter 
of  practice,  been  boiled  previous  to  use  ever  since  the  epidemic  of 
enteric  fever  which  occurred  in  1880,  and  it  is  stated  that  this  practice 
became  more  and  more  general  after  August  23rd,  the  date  on  which  the 
presence  of  cholera  in  Hamburg  was  first  officially  declared. 

Upon  reference  to  Map  XII.  in  which  the  relative  mortality  from 
cholera  in  the  several  counties  (Kreise)  of  the  Empire  is  shown 
graphically  it  will  be  observed  that  all  the  places  named  in  Table  XXVIII. 
as  having  been  the  chief  centres  of  the  disease  in  1892,  are  with 
the  exception  of  Berlin,  Stettin,  and  Ueckermiinde,  situate  close  to 
Hamburg. 

According  to  the  official  memorandum  prepared  by  Dr.  Koch  it  would 
appear  that  pollution  of  water  by  the  persons  first  attacked  was  to 
blame  for  the  invasion  of  several  of  these  places,  as,  for  example, 
Wilhelmsburg,  Neuenfeld,  and  Harburg.  At  Lauenburg  cholera  was 
introduced  on  August  2lBt  by  a  shipowner  who  had  come  there  by 
steamer  from  Hamburg,  and  who  fell  ill,  with  choleraic  symptoms,  and 
died  that  day.  The  existence  of  cholera  in  Hamburg  was  not  then 
known  at  Lauenburg,  and  in  consequence  the  disease  remained  unrecog- 
nised, and  no  speciad  precautions  were  taken,  the  excreta  and  other 
infective  material  from  the  deceased  finding  their  way  unhindered  into 
the  Stecknitz,  a  tributary  of  the  Elbe,  This  case  was  followed  by  others 
in  the  neighbourhood  who  had  used  the  water  of  the  Stecknitz  for 
domestic  purposes.    The  disease  was  further  spread  by  people  coming 
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from  Hamburg  by  boat  or  rail,  and  altogether  between  August  21st  and   app.  a.  No.  12. 
September  10th  there  were  43  attacks  and  25  deaths.  OniheOrigin 

In  like  manner  at  Boizenburg  the  prevalwice  of  cholera  is  stated  to  ajidRx)gre88of 
have  been  due  to  the  use  for  drinking  purposes  of  water  fouled  by  Diffuswn*^ 
cholera  dejecta.  b^^'^rBa  ^^ ' 

The  number  of  cases  and  of  deaths  from  cholera  recorded  as  having    ^     •   a"^« 
occurred  in  each  State  of  the  German  Empire  invaded  in  1892,  together 
with  the  populations  of  the  seyeral  States,  are  given  in  Table  XXXIII. 


Table  XXXIII. 

Statistics  of  Cholera  in  the  several  States  of  Germany  invaded 
by  Cholera  in  1892  for  the  period  from  the  commencement  of  the 
Epidemic  to  November  19th,  1892. 


Stat«. 

Date  of 

Pirst 

Recorded 

OaMof 

Number 
of  Places 
iuTftded. 

Population, 

Census 

1890. 

Tot&l  Recorded 
Cholera 

Rates  per  10,000 

Population. 

Cholera 

Cholera. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

Hfyspbiurg    • 

Aug.  16 

1 

622,680 

16,696 

8,605 

206-5          13S'2 

Prastift 

*f    19 

282 

20.967^ 

1,905 

893 

0-6 

0*3 

Mecklenburg. 
Schwerin. 

„    25 

19 

678.342 

83 

41 

1'4 

0-7 

Saohaen 

*.     26 

3.602,684 

7 

4 

0-02 

roi 

Meckl«nburg- 

StlVlitB. 

H     26 

96,978 

12 

6 

1-2 

0-6 

Oldenburg   - 

«     26 

354.968 

1 

0-08 

[0-03] 

Sachsen  Altenburg- 

^     28 

170,864 

1 

[0-06] 

[0-on] 

Bremen 

n     28 

180^443 

7 

0-4      '        0-4 

n*           1 

Braunschweig 

»     51 

408.771 

1 

[0-021  ,        0-02 

Lubeok 

,.     81 

76.486 

3 

0-S     1      0-1 

Sachsen  Weimar   • 

Sept.  11 

326,091 

- 

[0*08]  ,        'ro 

Hesien 

Oct.    7 

992.883 

- 

[O-Ol]  1        0-0 

1 

Baden 

„     10 

1.667368 

1 

[O'OOG]           O-00« 

Anhalt 

M       10 

271,963 

1 
1 

- 

[0-04]  j        0-0 
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App.  a.  No.  12. 

On  the  Orig;iii 
and  Progress  of 
the  Western 
DilAifiionof 
Cholera  in  1892 ; 
by  Dr.  Barry, 


Great  Britain. 
(a.)  Scotland. 

Scotland  was,  in  point  of  date,  the  first  part  of  Great  Britain  in  which 
cholera  appeared. 

On  August  19th,  a  fireman  who  had  arrived  at  Grangemouth  on  hoard 
the  S.S.  *'  Helene  Sauber  "  from  Hamburg  on  the  previous  evening  was 
attacked  with  cholera.  This  case,  which  occurred  five  days  pi'ior  to  the 
official  declaration  affirming  the  presence  of  cholera  in  Hamburg,  was 
the  first  attack  recorded  to  have  taken  place  in  the  British  Islands  during 
1892. 

Upon  the  arrival  of  the  "H^l^ne  Sauber  "  at  Grangemouth,  all  hands  on 
board  were  apparently  well.  About  3  a.m.  on  August  19th,  the  fireman 
referred  to  above  was  seized  with  diarrhoea  and  cramps.  He  was  seen  by 
the  Medical  Officer  of  H^lth  about  8  a.m.,  admitted  to  the  Grangemouth 
town  hospital  at  noon,  and  died  at  2.30  p.m.  on  the  same  day.  From 
the  clinical  symptoms  and  from  the  post-mortem  examination  it  was 
proved  that  the  case  had  been  one  of  cholera.  The  vessel  was  taken  out 
tu  the  Mooring  Station,  and  there  cleansed  and  disinfected.  The 
bedding  used  by  the  deceased  roan  while  on  board  ship  was  burnt,  as 
well  as  the  bedding  and  all  other  articles  used  by  him  at  the  hospital. 

On  the  afternoon  of  Thursday,  August  25th,  a  party  of  emigrants,  33 
in  number,  arrived  in  Glasgow  by  rail,  having  landed  at  Leith  per  S.S. 
"  Weimar  "  from  Hamburg  on  the  same  day.  The  "  Weimar  "  had  left 
Hamburg  on  August  23rd.  The  emigrants  on  their  arrival  at  Glasgow 
were  boarded  at  the  Atlantic  Hotel,  York  Street,  where  they  were 
immediately  inspected  by  a  medical  man  retained  by  the  shipping 
companies  engaged  in  the  Atlantic  emigrant  business  at  Glasgow  for 
the  purpose.  All  at  that  time  were  apparently  well,  but  late  in  the 
evening  of  August  26th,  two  of  the  number  were  seized  with  vomiting 
and  diarrhoea,  one  a  man,  three  days  and  twelve  hours  after  leaving 
Hamburg,  the  other  a  woman,  five  hours  later.  The  Medical  Inspector 
referred  to  above  immediately  communicated  with  the  Glasgow  Health 
Authorities,  and  early  on  the  morning  of  August  27th  both  cases  were 
removed  to  the  Belvedere  Hospital.  In  both  cases  the  presence  of 
cholera  was  confirmed.     Both  eventually  recovered. 

The  remaining  31  emigrants  were  placed  under  the  supervision  of 
aU  "Epidemic  Inspector"  and  an  interpreter,  and  on  August  28th 
they  were  transferred  to  the  Southern  Reception  House  along  with  four 
female  servants  belonging  to  the  hotel,  who  had  been  in  various  ways 
exposed  to  infection  from  the  sick.  They  were  medically  inspected 
every  six  hours,  and  means  were  taken  to  make  sure  that  no  diarrhoeal 
symptoms  whatever  could  elude  detection.  The  interpreter  resided  in 
the  Reception  House  as  a  necessary  means  of  communication.  All 
articles  of  bedding  and  clothing  which  had  been  exposed  to  gross 
soiling  and  infection  were  burned,  and  other  articles  were  disinfected 
in  the  usual  way.  No  further  cases  of  cholera  occurred  amongst  the 
emigrants. 

On  September  15  th,  the  S.S. "  Helene  Sauber"  arrived  at  Grangemouth 
from  Hamburg.  Upon  medical  inspection  all  hands  on  board  were 
apparently  well,  and  the  vessel  was  allowed  to  enter  the  docks.  On 
the  morning  of  September  16th,  however,  the  second  officer  was 
attacked  with  choleraic  symptoms.  He  was  at  once  removed  to  the 
town  hospital,  and  the  vessel  was  taken  to  the  Mooring  Station  for  the 
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necessary  disinfection.    The  patient  subsequently  recovered,  and  no    j^pp,  ^,  no.  i 
further  cases  occurred.  h  "r^^i 

For  the  facts  contained  in  the  above  account  of  cholera  in  Scotland,  and Vro^n^^of 
I  am  indebted  to  Dr.  Littlejohn,  the  Medical  Officer  of  the  Board  of  g-^^^™ 
Supervision,  and  to  Dr.  J.  B.  Russell,  the  Medical  Officer  of  Health  Choiero'in  i892 

for  Glasgow.  by  Dr.  Barry. 

(6.)  England  and  Wales. 

During  the  year  1892,  notwithstanding  the  fact  that  cholera  was 
imported  into  England  from  infected  Continental  ports  on  several 
occasions,  in  no  case,  so  far  as  is  known,  was  the  disease  transmitted  to 
any  person  resident  in  the  kingdom. 

In  Table  XXXIV.  a  list  is  given  of  all  the  cases  of  cholera  which  are 
recorded  as  having  reached  England  during  1892.  These  cases  were 
thirty-five  in  number,  and  entered  the  country  at  nine  ports,  namely, 
London  11,  Hull  7,  Grimsby  5,  Harwich  4,  Falmouth  3,  River  Tees  2, 
and  the  River  Tyne,  River  Blyth,  and  Wisbech,  1  at  each.  Twenty- 
one  of  the  cases  were  reported  between  August  25th  and  August  3 let, 
ten  during  the  month  of  September,  and  four  during  the  month  of 
October.  Of  the  thirty-five  cases  eleven  proved  fatal.  It  will  be  ob- 
served that  these  figures  are  seven  in  excess  of  the  number  noted  in 
the  Board's  Annual  Report ;  this  is  duo  to  the  fact  that  upon  further 
investigation  some  of  the  cases  which  were  reported  at  the  time  to  be 
doubtful,  were  subsequently  proved  to  be  indistinguishable  from  cholera. 

From  the  Table  it  will  be  seen  that  in  25  of  the  total  35  pei-sons  who 
were  reported  to  have  suffered  from  cholera,  the  disease  was  detected  at 
the  port  of  entry,  whibt  in  the  remaining  10,  cholera  did  not  declare 
itself  until  the  persons  attacked  had  left  the  port  of  entry,  and  hod 
travelled  ebewhere.  Of  these  10  cases,  5  transmigrants  en  route  for 
New  York,  who  had  entered  England  at  Hull,  did  not  develop  cholera 
until  they  had  reached  Liverpool ;  3  persons  who  had  landed  at  Harwich 
showed  no  symptoms  of  the  disease  until  after  their  arrival  in  London 
(2  at  Islington  and  1  at  St.  Pancras) ;  a  sailor  from  a  cholera -infected 
ahip  in  the  River  Tees  was  attacked  after  reaching  North  Shields  in  the 
Tynemouth  Urban  Sanitary  District,  and  another  sailor,  who  had  landed 
at  Sutton  Bridge  (Wisbech  Port),  was  first  attacked  in  a  railway  carriage 
a  short  distance  from  Bridgewater,  whilst  on  his  way  to  Plymouth. 

Of  the  35  persons  attacked  by  cholera,  29  had  come  from  Hamburg, 
3  from  Antwerp,  2  from  Rotterdam,  and  1  from  Solombola,  near 
Archangel.  • 

In  the  following  detailed  account  of  the  cases,  I  propose  to  refer  to 
them  according  to  the  date  of  their  arrival  in  England,  or  of  their  attack 
by  cholera,  whichever  event  occurred  the  latest  in  order  of  time.  In 
order  to  show  the  procedure  adopted  by  an  efficient  Port  Sanitary 
Authority  in  this  country  for  dealing  with  cholera,  I  propose  to  give  a 
4X)mplete  account  (quoted  from  a  memorandum  by  Mr.  W.  H.  Power), 
of  the  action  taken  at  the  Port  of  London  with  regard  to  the  S.S. 
"Gemma,"  the  first  vessel  coming  to  England  upon  which  cases  of 
cholera  were  found  in  1892.  With  regard  to  the  remaining  cases,  short 
notes  only  of  the  facts  observed  will  be  given. 

On  August  25th  the  S.S.  "Gremma"  arrived  at  Gravesend  with 
immigrants  from  Hamburg,  of  whom  three  had  been  attacked  by  cholera 
before  her  arrivaL  It  was  ascertained  that  the  '*  Gemma  "  had  sailed 
from  Hamburg  on  Tuesday,  August  23rd,  at  1  p.m ,  having  on  board 
jseven  first-class  and  eight  second-class  passengers,  along  with  66  other 
persons,  namely,  a  crew  of  18,  five  men  in  attendance  on  30  ponies,  and 
E    76910.  N 
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App.  a.  No.  12,   43  Bussian  and  Polish  immigrants,  all  of  them  Jews.    All  went  well 

Ort  rtieOrifin      "^^^  ^  ^'^'  ^^  Thursday,  August  25th,  when   the  " G^emma "  was 

and  Progresfi  of    abreast  the  "  Sunk  "  Lightship.     At  this  hour  one  of  the  immigrants,  an 

DiflusicS^        adult,  was  seized  with  Slness,  and  within  a  couple  m<»re  hours  other  two 

^^e'*"*i892;  immigrants,    both    adults,   were    similarly  attacked.      On    arrival   at 

arry       Gravesend  at  1.30  p.m.  on  the  same  day,  the  "Gemma  "was  boarded 

in  due  course  by  the  Customs  officers,  who,  having   ascertained  that 

there  was  illness  on  the  vessel,  detained  her,  and  upon  lauding  reported 

the  circumstances  to  Dr.  Whitcombe,  the  acting  Port  Medical  Officer  of 

Health  at  Gravesend.    He  boarded  the  "  Gemma"  at  2.30  p.m.,  and 

found  the  illness  from  which  the  three  immigrants  were  suffering  to  be 

cholera.     Dr.   Collingridge,  the   Port  Medical  Officer  of  Health  for 

Iiondon,  had  been  on  the  look-out  for  the  **  Gemma,"  as  a  vessel  Ukely 

to  import  cholera.     He  arrived  at  Gravesend  in  his  launch  at  3.15  p.m., 

and  concurring  with  Dr.  Whitcombe  as  to  the  nature  of  the  malady  on 

board  the  ''Gemma,"  ordered    that    vessel    to  the  Mooring  Station 

appointed  for  cholera  ships,  and  made  aiTangements  forthwith  for  the 

reception  of  the  three  cholera  cases  at  the  Port  Sanitary  Authority's 

Hospital,  a  mile  east  of  Gravesend.     Their  transference  to   hospital 

was  effected  by  4  p.m.,  and  their  clothing  and  bedding  transferred  along 

with  them  were  at  once  burnt.     In  the  end  all  three  of  these  immigrants 

died :   one  on  Thursday,  August  25th,  one  on  Friday,  August  26th,  and 

one  on  Saturday,  August  27th. 

The  firet  and  second-class  passengers,  the  crew,  the  pony  men,  and  the 
remaining  immigrants  were  next  passed  severally  under  view  and  were 
cross-examined  as  to  their  state  of  health.  None  were  found  to  have 
symptoms  suspicious  of  cholera,  and  the  first  and  second-class  pas- 
sengers, each  of  whom  could  give  a  precise  address  as  to  his  destination 
for  the  night,  were  permitted  to  land.  They  were,  however,  required 
to  leave  behind  them  tlieir  baggage  which  Dr.  Collingridge  detained 
for  examination  and  for  disinfection,  arranging  that  it  should  be 
forwarded  later  on  to  the  addresses  they  had  given,  or  to  such  further 
addresses  as  they  might  supply.  Meanwhile  Dr.  Collingridge  com- 
municated to  each  London  Sanitary  Authority  concerned,  the  addresses 
that  had  been  given  him  in  London  of  these  first  and  second-class 
passengers,  and  intimating  his  reason  for  doing  this. 

The  immigrants  each  and  all  were  unable  to  satisfy  Dr.  Collingridge 
as  to  their  addresses  in  London  or  elsewhere,  and  on  this  account  Dr. 
Collingridge  detained  them  on  board  the  "Gemma,"  where  also  he 
remained  for  the  night,  and  indeed  until  late  on  Saturday,  August  27tfa. 
During  that  intenal  he  made  an  exhaustive  examination  of  their 
clothing,  bedding,  and  other  effects.  Next  morning,  Friday,  August 
26th,  no  further  cholera  cases  having  developed  on  board  the  "  G^mma,  '* 
Dr.  Collingridge  set  to  work  to  overhaul  the  clothing  and  effects  of  tfie 
immigrants,  organising  at  the  same  time  a  general  wash  of  their  bodies 
and  of  such  articles  of  their  clothing  as  he  did  not,  on  account  of  their 
filthiness,  condemn  to  be  burnt.  Their  bedding  was  burnt  in  every 
instance ;  further  Dr.  Collingridge  took  steps  to  secure  suitable  accommo- 
dation for  the  immigrants  after  their  washing  and  disinfection  had  been 
accomplished,  and  until  they  could  supply  him  with  satisfactory  statements 
as  to  their  future  addresses  in  London  to  which  all  were  bound.  Some 
difficulty  was  experienced  in  securing  the  accommodation  desired,  and 
finally  the  Port  Sanitary  Authority  determined  to  have  the  immigrants 
disposed  in  tents  on  a  spare  couple  of  acres  at  the  Port  Sanitary 
Hospital  site.  When  this  had  been  accomplished  the  "  G^mma "  was 
thoroughly  disinfected,  after  which   she  was  permitted  to  enter  dock 
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Tablb  XXXIV.    Cholera  in 


No.  of 
Case. 

Date  of  Arrival 
in  England  (a), 
or  o(  Attack  by 
Cholera  (b), 
whichever 
Bvent  occurred 

latest  in 

Point  of  Time. 

2. 

Sanitary  District 
whence  Ca«e  notified. 

3. 

Facts  with 

Name  of  Vessel. 
4. 

Port  of  Departure. 

Col.  1. 

Name. 
5. 

Date. 
6. 

1 

1892. 
Aug.  25  (a) 

London  Port 

«  Gemma  " 

Hamburg  • 

. 

Aug.    23 

2 
8 

4 
5 

,.     25(a) 
„     25(a) 
M     27(6) 
„     27(6) 

ft                  99 

»»         ». 
Biver  Teea  Port 
Liverpool  Urban      - 

»» 

"  Gerona  " 
"Flamingo" 

11       " 
»»       " 

If                • 

- 

..         23 
II         28 
II         25 
II         24 

6 

M    27(6) 

»>                      99                   • 

II 

•»               " 

- 

..         24 

7 

.,    27(6) 

»f                       »f 

i» 

11                • 

- 

II        S4 

8 

.,    27(a) 

Grimsby  Port 

"Talavera" 

•1                • 

- 

„        2< 

9 
10 

M     27(a) 
„    27(6) 

>*            »» 
Stint  Pancras  Urban 
(London). 

"Ips^ch"      .      - 

Rotterdam 

- 

1.         24 
w         28 

11 

.,    29(6) 

Liverpool  Urban 

"  Flamingo  ** 

Hamburg  - 

- 

H         24 

12 

.,     29(6) 

Tynemouth  Urban  - 

"Gerona" 

II 

% 

1.         25 

13 

..    80(a) 

London  Port 

«  H^lfene  " 

•1 

- 

1,         20 

14 
15 

„     30(a) 
„    30(6) 

WW 

Grimsby  Port 

**  Talavera  " 

»i 
II 

- 

II        20 
.1        24 

16 

17 
18 

n    80(6) 

„    30(6) 
„    31(6) 

Islington          Urban 
(London). 

Grimsby  Port 

"  Peregrine  " 
"Talavera" 

II 
fi 

- 

H        28 

„         28 
,1         24 

19 

,.     81(a) 

Falmouth  Port 

"Clement" 

II 

- 

,1         27 

20 
21 
22 

,.    31  (a) 

„    81(a) 

Sept.    4  (a) 

l»                       M 
»»                       It 

River  Tyne  Port 

"Elbe"  -            " 

i» 

II       " 

II 

- 

«        27 
.,        27 

Sept.      2 

23 

n      5  (a) 

Grimsby  Port 

"Oldham" 

11 

- 

« 

24 

M      5  (b) 

Liverpool  Urban      - 

"Flamingo" 

•I 

- 

Aug.    24 

25 

,.       6  (a) 

River  Blyth  Port     - 

"Ashington" 

II       " 

• 

Sept.     4 

26 

27 
38 

„     15(a) 

„     15(a) 
.,     19(6) 

London  Port 

>»         »>               " 
Hull  and  Goole  Port 

"Elizabeth  Alice" 

"  Titania  " 
"  Uranus  " 

Hamburg 

Antwerp. 
Antwerp  - 
Hamburg  - 

viA 

? 

Sept.      8 
11        17 

29 

n     19(a) 

Harwich  Port 

"Adelaide" 

Rotterdam 

- 

18 

80 

31 
82 
33 

,.    24(6) 

M    24(6) 

Oct    3  (a) 

„        6  (6) 

Bridgewater  Urban  - 

Hull  and  Groole  Port 
London  Port 
II         i» 

"  Glenavon  " 

"  Esperanza  "      - 
"Ben  Alder"       - 

Solombolt, 

Archangel. 
Hamburg  • 
Antwerp  - 
II 

near 

9 

.1        22 

Oct.       2 

2 

84 
85 

„    .18(a) 
M      21  (a) 

»»         11 

M                  tl 

"Biafra"- 
"  Hamburg" 

Hamburg  - 
II 

- 

1,         15 
1,         18 
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respect  to  Vessel 

Facts  with  respect  to  Persons  attacked  with  Cholera 

Port  of  Arrival. 

o  a 

Date  of 

Date  of 
Isolation. 

Cholera 
Attack. 

Place  of  Attack. 

Where  isolated. 

Result. 

Name. 

Date. 

7. 

8. 

9. 

10. 

11. 

12. 

18 

. 

14. 

London 

Aog 

.25 

F. 

Aug 

.25 

At  sea      - 

London        Port 
Hospital. 

Aug. 

25 

Died  Aug.  25. 

»f 

ft 

25 

F. 

j> 

25 

«         " 

II               II 

tf 

25 

1,      ft    26. 

n 

i> 

25 

M. 

ft 

25 

»         "           * 

II                     n 

it 

25 

1.      ft    27. 

Biver  Tees    - 

If 

27 

M. 

ft 

27 

In  dock    . 

On  board  vessel 

II 

27 

,1      ..    27. 

HoU  and  Qoole 

» 

25 

F. 

tt 

27 

Lodging-house,   3, 

Parkhill  Hospital 

19 

27 

Recovered. 

Great       George                                 | 

Square,Liverpool. 

»              » 

» 

25 

F. 

ft 

27 

8,   Great    George 
Square.  Liverpool. 

»            II 

II 

27 

Died  Aug.  81. 

»>                         M 

i> 

25 

M. 

f 

27 

75,    Duke    Street, 
Liverpool. 

Brownlow     Hill 
Hospital. 

II 

27 

Recovered. 

Grimsby 

»» 

27 

M. 

9t 

28 

At  sea       • 

Grimsby      Port 
Hospital. 

»» 

27 

II 

If 

w 

27 

M. 

1* 

28 

ft         "           " 

II                ft 

II 

27 

II 

Harwich 

»» 

24 

M. 

tt 

27 

90,  Cromer  Street, 
Saint     Pimcras, 
I/)ndon. 

Royal          Free 
Hospital. 

II 

29 

II 

Hall  and  Goole 

>9 

25 

M. 

ft 

29 

75,    Duke    Street, 

Liverpool. 
New  Quay,  North 

ParkhUl  Hospital 

II 

29 

Died  Sept.  1. 

Eiver  Tees    - 

ft 

27 

M. 

ft 

29 

Ty^cmouth 

»l 

29 

Recovered. 

Shields. 

Urban  Hospital. 

1 

London 

» 

SO 

M. 

ft 

22 

At  sea      - 

London        Port 
Hospital. 

„ 

30 

II 

f» 

>» 

SO 

M. 

>9 

23  1         „          - 

II               II 

II 

30 

Died  Sept.  9. 

Qrimsbj 

>l 

27 

M. 

>l 

30  ;  In  dock    - 

Grimsby      Port 

fl 

30 

Recovered. 

Hospital. 

Harwidi 

II 

29 

F. 

tt 

30 

344,  City  Road,  Is- 
lington London. 

St.  Bartholomew's 
Hospital. 

ft 

80 

II 

>»              • 

fff 

29 

M. 

ft 

30 

ft 

II 

tt 

30 

Died  Aug.  31. 

Grimsby 

»» 

27 

M. 

ft 

31 

In  dock    - 

Grimsby      Port 

Hospital. 
Falmouth     Port 

ft 

31 

Recovered. 

Falmouth 

?> 

81 

M. 

30 

At  sea      - 

tt 

81 

II 

Hospital. 

i» 

>l 

81 

M. 

tt 

30 

i>           "            * 

II            II 

>l 

31 

tt 

»» 

tl 

31 

M. 

ft 

30 

II           •*            " 

11            II 

II 

31 

ft 

River  Tyne  - 

Sept.  4 

M. 

Sept.  3 

n              -               - 

Tyne        Port 

Sept 

.    4  !  Died  Sept.  5. 

Hospital. 

1 

Grimsby 

»> 

5 

M. 

»» 

5 

II             •              " 

Grimsby      Port 
Hospital. 

II 

5 
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and  discharge  cargo.  The  immigrants  were  detained  at  the  hospital 
site  until  thej  had  furnished  satisfactoiy  addresses,  a  condition  which 
alQ  had  complied  with  by  August  31st.  No  further  case  of  cholera 
occurred  amongst  them. 

On  August  26th  the  S.S.  "Gerona"  arrived  at  the  Tees  Port 
{Middlesbrough)  from  Hamburg  with  a  crew  of  33  hands  and  2  pas- 
sengers. She  was  at  once  boarded  by  the  Port  Medical  Officer  of 
Health,  when  all  on  board  appeared  to  be  well.  She  went  into  dock  and 
.most  of  the  crew  were  paid  off.  The  next  day,  August  27th,  a  seaman 
^ho  had  steered  the  vessel  into  dock  became  Ul,  and  the  i?ort  Medical 
Officer  of  Health  was  immediately  sent  for.  He  ascertained  the  case  to 
he  one  of  cholera,  and  at  once  certified  the  vessel  to  be  "  infected,"  and 
ordered  its  removal  to  the  Mooring  Station  ;  the  cholera  patient  being 
too  ill  to  be  removed  to  hospital,  was  isolated  on  board  the  vessel,  where 
he  died  the  same  evening.  Attempts  were  at  once  made  to  ascertain  the 
destination  of  such  members  of  the  crew  as  had  been  paid  off,  and  where 
this  wa3  accomplished,  the  Sanitary  Authorities  of  the  districts  concerned 
were  duly  informed. 

On  August  27th  the  S.S.  "  Talavera,"  on  her  arrival  from  Hamburg 
•at  Grimsby,  was  duly  inspected  by  the  Port  Medical  Officer  of  Health, 
when  it  was  found  that  two  of  the  crew  exhibited  symptoms  of  cholera. 
These  men  were  removed  to  the  floating  hospital  ship  "  Bradford "  on 
August  28th,  and  the  **  Talavera  "  was  taken  to  the  Mooring  Station  to 
undergo  cleansing  and  disinfection.  Both  patients  recovered,  but  as 
will  be  noted  at  a  later  stage,  further  cases  occurred  on  board  this  ship 
on  August  30th  and  3l8t  respectively. 

On  August  27th  one  of  the  Lodging-house  Inspectors  of  the  Liverpool 
Corporation  found  a  Russian  emigrant  suffering  from  diarrhoea,  vomiting, 
&c.  at  No.  3,  Great  George  Square,  where  a  number  of  emigrants  were 
staying,  who  had  arrived  at  Liverpool  on  the  previous  day  by  rail  from 
Hull,  having  come  there  from  Hamburg  on  board  the  S.S.  "  Flamingo." 
The  Inspector  immediately  informed  the  Medical  Officer  of  Health,  and 
as  it  was  found  that  the  symptoms  were  of  a  choleraic  nature,  the  patient 
was  removed  without  delay  to  the  Urban  Sanitary  Authority's  Hospital  at 
Park  Hill.  About  10  o'clock  thesame evening  another  emigrant  lodging 
at  the  same  house  was  atta.pked  i^ith  similar  symptoms,  and  was  at  once 
removed  to  the  Park  Hill  Hospital.  On  the  same  day  another  member  of 
the  same  batch  of  emigrants,  but  staying  at  75,  Duke  Street,  was  removed 
to  the  Brownlow  Hill  Hospital,  in  consequence  of  an  attack  of  what 
was  supposed  to  be  simple  diarrhoea.  All  three  patients  are  said  to  have 
subsequently  developed  the  truQ.  clinical  symptoms  of  cholera,  and  the 
second  of  the  two  removed  from  Great  George  Square  died  on  August  3 1st. 
The  clothing  and  other  effects  belonging  to  the  persons  attacked  were 
burnt,  and  the  rooms  which  they  had  occupied  were  fumigated  %vith 
sulphur  and  then  cleansed.  The  baggs^e  belonging  to  the  whole  party 
was  thoroughly  disinfected  by  the  Urban  Sanitary  Authority's  officials, 
AS  was  also  their  personal  clothing.  Other  cases  occurred,  however,  on 
August  29th,  and  on  September  6th  amongst  this  batch  of  emigrants, 
and  these  will  be  referred  to  in  due  course. 

On  August  27th,  also,  a  pase  o^cholera  was  reported  as  having  occurred 
in  St.  Pancras,  in  the  person  of  a  man  who  had  arrived  at  Harwich 
from  Rotterdam  on  August  24th  on  board  the  S.S. "  Ipswich."  On 
August  27th  he  was  attacked  with  violent  purging,  vomiting,  and  cramps, 
and  on  August  29th  was  admitted  to  the  Royal  Free  Hospital  in  Gray's 
Inn  Road,  where  he  eventually  recovered.  This  man  was  a  native  of 
Prussia,  and  is  stated  to  have  been  ill  for  10  days  before  his  admission 
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to  the  hospital.    His  alleged  illness  does  not  appear  to  have  been  such  as    ^p.A..yonia. 
to  have  called  for  action  at  the  port  of  entry.  On  the  Origin 

On  Aognst  29ch  cases  of  cholera  were  reported  as  having  occurred  at  the  ^^Sn  ^ 
Liverpool  and  at  Tynemouth  respectively.  The  case  at  Liverpool  was  q^^^  ^[^. 
that  of  an  emigrant  living  at  75,  Duke  Street,  and  was  one  of  the  same  by  Dr.  Bany.  ' 
batch  as  those  referred  to  as  having  been  attacked  on  August  27th.  This 
person  developed  choleraic  symptoms,  and  was  at  once  removed  to  the 
Urban  Sanitary  Authority's  Hospital  at  Paik  Hill,  and  his  effects  burnt. 
The  case  proved  fatal  on  September  1st.  The  person  attacked  at  Tyne- 
mouth was  one  of  the  crew  of  the  **  Gerona  "  to  which  I  have  already 
referred  as  having  had  a  case  of  cholera  on  board  on  August  27th,  in  the 
Tees  port.  The  man  in  question  had  gone  to  North  Shields  in  the 
Tynemouth  district  on  August  27th,  and  since  that  day  had  been  under 
the  observation  of  the  Local  Authorities,  in  consequence  of  an  intima* 
tion  received  from  the  River  Tees  Port  Authority,  He  developed 
choleraic  symptoms  on  August  29th,  and  was  at  once  isolated  in  the 
Tynemouth  Urban  Sanitary  Authority's  Hospital,  where  he  eventually 
recovered.  No  further  cases  occurred  amongst  the  crew  of  the 
*'  Gerona." 

On  August  30th  the  occurrence  of  casesof  cholera  was  reported  in  the 
Ports  of  London  and  Grimsby  and  in  the  Islington  district  of  London. 
The  cases  in  the  Port  of  London,  two  in  number,  were  found  on 
board  the  **  H^lene,"  a  vessel  which  was  towed  into  the  port  from  Dover 
on  that  day.  This  vessel  had  arrived  off  Dover  from  HLamburg  on 
August  27th,  having  left  the  latter  port  on  Saturday,  August  20th.  On 
her  arrival  at  Dover  the  vessel  was  inspected  by  the  Medical  Officer  of 
Health.  He  found  that  of  a  crew  of  10  men,  three  had  suffered  from 
illness  suspicious  of  cholera  on  the  voyage.  The  first  man  was  attacked 
immediately  after  the  vessel  had  lefl  Hamburg  on  August  20th,  the 
second  on  August  22nd,  and  the  third  on  August  23rd.  Two  of  the  men 
were  ill  at  the  time  of  his  visit.  As  the  Dover  Urban  Sanitary 
Authority  had  made  no  special  provision  for  the  reception  of  cholera 
patients,  the  vessel  was  detained  in  Dover  Bay,  and  medicines,  <&c.  were 
supplied  to  the  patients.  On  August  29th,  as  a  result  of  representations 
made  t«>  the  Medical  Officer  of  Health  by  the  German  Consul  at  Dover 
to  the  effect  that  the  *'  Hclene  '*  was  in  a  most  dangerous  position  in 
consequence  of  the  heavy  sea  aud  unsafe  anchorage,  permission  to  tow 
the  vessel  to  Gravesend  was  granted  by  the  Medical  Officer  of  Health 
for  Dover.  Upon  the  arrival  of  the  vessel  at  Gravesend  in  the  Port  of 
London,  the  two  persons  last  attacked  were  found  to  be  still  suffering 
from  cholera,  and  were  at  once  removed  to  the  Port  Sanitary  Authority's^ 
Hospital.  One  man  recovered,  and  the  other  died  from  exhaustion 
following  cholera  on  September  9th.  The  vessel  was  sent  to  the  Mooring 
Station  for  thorough  disinfection  and  cleansing,  and  no  fuither  cases 
occurred. 

The  subsequent  history  of  this  vessel  is  of  some  interest.  It  appears 
that  she  proceeded  from  London  to  Guaymas  in  Mexico,  where  she 
arrived  on  March  16th,  1893.  The  following  note  with  respect  to  the 
"  Hel^ne  "  appeared  in  the  "  Two  Republics,"  a  paper  published  in  the 
city  of  Mexico  :— "  Guaymas,  March  16th.  The  arrival  of  the  barque 
**  ^  Hel^ne '  from  Hamburg  has  caused  intense  excitement  in  thb  port. 
**  She  lefl  Hamburg  August  20th  [1892],  and  arrived  at  Gravesend 
^  August  29th  with  two  cases  o(  cholera  in  her  crew. 

"  One  of  the  sailors  died,  the  other,  who  recovered,  sailed  in  the 
"  same  vessel  for  this  port  September  3rd  [1892].    After  an  uneventful 
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passage  of  186  days  tbe  vessel  anchored  at  the  Isla  de  Pajores,  in  the 

harbour,  with  cargo  for  the  firm  of  Seldner  and  Von  Boertel.  As  the 
'^  vessel  was  not  thoroughly  disinfected  at  Gravesend,  England,  the 
*^  Authorities  have  refused  to  let  her  discharge  her  cargo,  and  she  will 
*^  go  to  Acapulco,  the  chief  quarantine  port  on  the  Pacific  coast." 

What  the  Mexican  authorities  understand  by  **  thorough  disfection,'*" 
or  what  danger  could  arise  from  a  vessel  upwards  of  half  a  year  after 
the  occurrence  of  the  last  of  cholera  ou  board,  it  is  difficult  to  conceive. 

At  Grimsby  a  third  member  of  the  crew  of  the  "  Talavera "  was- 
attacked  with  cholera  on  August  30th,  and  was  removed  to  the  floating^ 
hospital  on  the  same  day.     This  man  eventually  recovered. 

On  August  30th  the  Medical  Officer  of  Health  for  the  Islington 
district  of  London  reported  to  the  Board  that  two  persons  who  had  come 
on  board  the  S.S.  "Peregrine"  from  Hamburg  by  way  of  Harwich  on 
August  29th  had  been  attacked  witli  choleraic  symptoms  early  on  the 
morning  of  the  30th,  at  their  house  in  the  City  Eoad,  Islington.  They,, 
together  with  a  third  member  of  tbe  family  who  had  been  travelling 
with  them,  were  removed  to  St.  Bartholomew's  Hospital.  The  third 
person  refeiTed  to  proved  not  to  have  taken  the  infection,  and  was 
discharged  from  the  hospital  on  the  following  day.  The  other  two 
patients  are  stated  to  have  exhibited  undoubted  symptoms  of  cholera,, 
and  one,  a  man  aged  44  years,  died  on  August  31st ;  the  other,  a  child 
aged  3i  years,  recovered.  The  "  Peregrine,"  after  discharging  her 
passengers  at  Harwich  on  August  29th  proceeded  to  London,  where  she 
was  intercepted  on  August  30th  by  the  officers  of  the  Port  Sanitary 
Authority  and  detained  for  thorough  disinfection  and  cleansing.  The 
linen,  bedding,  <&c.  from  this  vessel,  which  had  been  landed  at  Harwich 
without  submission  to  any  form  of  disinfection,  was  traced  to  a  laundry 
at  Colchester  and  thence  to  a  warehouse  in  the  Whitechapel  district. 
Notice  was  immediately  given  to  the  Local  Authorities,  who  promptly 
took  the  necessary  steps  to  have  these  effects  properly  disinfected. 
No  further  cases  of  cholera  are  reported  to  have  occurred  in  connexion 
with  the  **  Peregrine." 

On  August  31st  a  further  case  of  cholera  developed  on  board  the 
"Talavera"  at  Grimsby,  and  was  removed  to  the  floating  hospital,, 
where  he  eventually  recovered,  and  no  further  cases  were  reported  in 
connexion  with  this  vessel. 

On  the  same  day  the  S.S.  "Clement"  arrived  at  Falmouth  from 
Hamburg,  which  she  had  left  on  August  27ih.  On  her  arrival  it  was 
reported  that  several  of  her  crew  had  been  taken  ill  at  Hamburg,  and  that 
two  of  them  had  been  left  there  in  hospital  suffering  from  "  cholerine."" 
Upon  medical  inspection  of  the  crew,  the  Port  Medical  Officer  of  Health 
found  the  second  engineer  and  two  of  the  crew  suffering  from  choleraic 
diarrhoea,  accompanied  with  vomiting  and  cramps.  The  vessel  was  at 
once  sent  to  the  Mooring  Station,  and  the  three  men  attacked  were  re- 
moved to  the  Port  Cholera  Hospital.  All  eventually  recovered,  and  no 
further  spread  of  the  disease  was  reported. 

On  September  4th  the  S.S.  "Elbe"  arrived  from  Hamburg  about 
9.30  p.m.  at  the  River  Tyne  Port,  having  on  board  a  case  of  cholera  in 
the  person  of  the  chief  mate.  The  patient  was  removed  to  the  River 
Tyne  Port  Sanitary  Authority's  Hospital  in  a  state  of  collapse,  and  died 
before  6  o'clock  next  morning.  The  removal  of  the  case  was  effected 
within  half  an  hour  after  the  vessel  passed  the  Boarding  Station.  The 
remainder  of  the  ship's  company  were  in  good  health  at  the  time  of 
the  mate's  removal  to  the  hospital,  and  no  further  suspicious  cases  are^ 
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reported  to  have  occurred.    The  ship  was  disinfected,  and  the  effects  of    App.A.No.ia> 
the  first  mate  were  bamt.     The  captain  of  the  '*  Elbe "  stated  that  On  the  Origin 
whilst  the  vessel  was  at  Hamburg  a  sick  man  was  taken  from  her  to  the  w^nf  ^^ 
hospital,  and  in  the  ship's  articles  the  Vice-Ck>nsul  referred  to  this  case  i>iiXa8ion  of 
as  one  of  "  cholerine."     This  man's  effects  were  destroyed  by  the  doctor's  ^^?bSt^  * 
orders  at  Hamburg,  and  his  berth  was  disinfected  by  the  local  autho- 
rities before  the  **  Elbe  "  left  that  port. 

On  September  5th  the  S.S.  "  Oldham,"  on  her  arrival  at  Grimsby 
from  Hamburg,  was  found  to  have  a  case  of  cholera  on  board  in  the 
person  of  a  first-class  passenger,  who  was  at  once  removed  to  the  Sani- 
tary Authority's  floating  hospital.  The  rest  of  the  passengers,  fourteen 
in  number,  who  showed  no  signs  of  illueFS,  were  allowed  to  proceed  to 
their  destinations,  after  furnishing  their  addresses.  The  vessel  was  sent 
to  the  Mooring  Station  for  disinfection,  and  a  deck  cargo  of  fish  was 
destroyed.  The  patient  landed  from  this  vessel  died  on  September  11th. 
No  further  cases  were  reported  to  have  occurred  amongst  either 
passengers  or  crew. 

On  Se))tember  5th,  also,  a  man  living  at  3,  Great  George  Square, 
Liverpool  (a  fifth  member  of  the  party  of  emigrants  already  referred 
to  as  baring  travelled  vi&  Hull  to  Liverpool  on  August  26th),  com- 
plained of  pains  in  the  abdomen  and  vomiting,  which  he  attributed  to 
some  food  he  had  eaten.  On  the  morning,  however,  of  September  6th 
the  case  was  notified  by  the  doctor  in  attendance  to  the  Health  Depart- 
ment, and  the  patient  was  immediately  removed  to  the  Urban  Sanitary 
Authority's  Hospital  at  Park  Hill  as  a  suspected  case  of  cholera.  This 
person,  whose  clinical  symptoms  were  never  very  characteristic  of  cholera, 
recovered,  but  from  a  bacteriological  examination  of  the  evacuations 
made  on  September  7th,  the  case  was  found  to  be  indistinguishable  from 
Asiatic  cholem.  No  further  cases  of  cholera  were  reported  from 
Liverpool  in  1892. 

On  September  6th,  upon  the  arrival  of  the  S.S.  "  Ashington  "  from 
Hamburg  at  the  Eiver  Blyth  Port  at  1  a.m.,  the  steward  was  found  to 
be  suffering  from  what  the  Medical  Officer  of  Health  diagnosed  as  a 
mild  form  of  cholera.  He  was  at  once  removed  to  the  South  Blyth 
Urban  Sanitary  Authority's  Hospital,  where  in  the  end  he  recovered. 
The  vessel  was  sent  to  the  Mooring  Station  for  disinfection.  The  crew 
were  at  once  allowed  to  land  on  furnishing  their  correct  addresses,  and 
no  other  cases  occurred  among  them. 

On  September  1 5th  the  schooner  **  Elizabeth  Alice  "  arrived  at  the 
Port  of  London  from  Hamburg  vi&  Antwerp  with  a  man  ill  on  board. 
From  the  history  of  the  case  and  the  symptoms,  coupled  with  the  fact 
that  the  vessel  had  come  from  infected  ports.  Dr.  Collingridge  was  of 
opinion  that  the  man  was  recovering  from  an  attack  of  cholera.  As  he 
was  almost  convalescent,  it  was  decided  not  to  remove  him  to  a  hospital. 
The  vessel  was  subsequently  disinfected,  and  no  further  cases  wer? 
reported. 

On  September  15th,  also,  the**  Titania"  arrived  at  the  Port  of  London 
from  Antwerp  with  the  mate  ill.  On  examination  by  the  Port  Medical 
Officer  of  Health,  he  was  found  to  be  sufiering  from  cholera  and  the 
vessel  was  sent  to  the  Mooring  Station.  On  the  16th,  as  the  patient 
was  convalescing,  it  was  decided  not  to  remove  him  to  hospital,  and  on 
September  20th,  after  thorough  fumigation  and  cleansing  of  the  vessel 
had  been  can-ied  out,  the  bilge  pumped  out,  and  the  water  casks  emptied, 
the  vessel  was  allowed  to  proceed,  and  no  ^rther  cases  occurred. 
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Ap?.  A>No,  12,       On  September  18th,  at  1 1  p.nu,  the  S.S.  "  Uranus  "  arrived  at  the  Port 
On  the  Origin      of  Hull  from  Hamburg,  with   a  crew  of  12  hands.     The  vessel  was 
thewSSra  ^^    medically  inspected  in  thje  river  at  12.45  a.m.  on  September  19th.     The 
Dtmision  of         crew  being  then  apparently  all  well,  the  vessel  proceeded  in  due  course 
b.v^iS!*BMJ^'  to  the  Humber  Dock.    About  9  a.m.  it  was  reported  to  the  master  that 
one  of  the  firemen  was  suffering  from  sickness  and  diarrhoea.     The 
Custom  House  officials  upon  visiting  the  vessel  notified  the  occurrence 
of  this  case  to  the  Port  Sanitary    Authority,  whereupon  the  Medical 
Officer  of  Health  went  on  board  and  found  the  man  to  be  suffering  fi-om 
cholera.     In  consequence  he  at  once   ordered  the  immediate  suspension 
of  all  work  and  the  isolation  of  the  vessel.     The  patient  was  forthwith 
removed  in  an  ambulance   to  the   Port   Sanitary  Authority's  Hospital, 
where  he  died  the  following  day.     About  4  p.m.,  the  "  Uranus  "  was 
taken  to  the  Mooring  Station  in  order  to  undergo  the  necessary  disinfec- 
tion and  cleansing,  and  no  further  cases  were  reported. 

On  September  19th,  upon  the  arrival  of  the  S.S.  **  Adelaide "  fi-om 
Rotterdam,  a  stoker  was  found  to  have  developed  choleraic  symptoms. 
He  was  removed  to  the  Harwich  Port  Hospital,  where  he  recovered. 
No  further  cases  were  reported. 

On  September  24th  a  seaman,  who  was  travelling  by  rail  from  Sutton 
Bridge  to  Plymouth,  was  suddenly  seized,  when  the  train  was  about  ten 
minutch'  run  from  Bridgwater,  with  violent  abdominal  pains,  severe 
cramps  in  the  arms  and  legs,  followed  by  uncontrollable  vomiting  and 
diarrhcea.  At  Bridgwater  he  was  lifted  out  of  the  train,  taken  to  the 
lavatory,  and  afterwards  carried  to  the  Bridgwater  Infirmary.  Fie 
was  accompanied  there  by  a  medical  man  who  happened  to  be  travelling 
in  the  same  compartment  with  him,  and  who  had  regarded  the  symptoms 
as  very  suspicious  of  cholera.  From  the  subsequent  history  of  the  case, 
there  seems  little  doubt  but  that  it  was  one  of  cholera.  Upon  inquiring 
into  the  antecedents  of  this  man,  it  appeared  that  he  had  formed  one  of 
the  crew  of  the  S.S.  "  Glenavon,"  which  had  arrived  at  Sutton  Bridge, 
in  the  Port  of  Wisbech,  on  September  24tb,  from  Solombola,  near 
Archangel,  in  Russia.  The  crew  of  this  vessel  consisted  of  15  hands 
all  told.  The  cargo  (timber)  was  taken  in  at  Solombola,  which  port 
was  left  on  September  9th,  the  only  port  touched  at  on  the  passage  being 
Bergen.  The  patient  subsequently  recovered.  He  stated  that  water 
for  the  voyage  for  drinking  and  other  piu-poses  was  taken  in  at 
Solombola  from  the  River  Dwina,  at  a  point  about  seven  miles  below 
Archangel,  where  he  alleged  that  cases  of  cholera  had  occurred.*  He 
further  stated  thut  there  had  been  two  cases  of  diarrhoea  on  board  the 
vessel  during  her  voyage,  the  two  persons  affected  being  a  sailor  and  a 
fireman,  who  were  both  taken  ill  four  or  Ave  days  after  leaving 
Solombola.  The  sailor  was  ill  for  two  days  with  diarrhoea,  sickness, 
and  cramps,  and  the  fireman  for  nearly  a  week  with  the  same  symptoms. 
The  patient  further  stated  that  neither  of  these  men  had  been  confined 
to  their  bunks,  and  that  they  attnbuted  their  illness  to  the  water  supply. 
On  September  24th  the  S.S.  "  Esperanza "  (crew  of  19  hands), 
from  Hamburg,  arrived  at  Hull  at  8.30  a.m.  She  was  medically 
inspected  at  8.45  a.m.,  and  all  on  board  were  apparently  well;  but 
betweeti  9  and  10  a.m.)  after  the  arrival  of  the  vessel  in  dock,  the 


♦  Subsequent  commuoication  with  Her  Majesty's  Consul  at  Archangel  elicited  the 
facts  that  Solombola  is  only  some  four  miles  from  Archangel ;  and  that  the  Russian 
authorities  at  Archangel  denied  the  existence  of  any  cases  of  cholera  there,  but  thai 
they  had  recommended  that  the  water  of  the  River  Dwina  should  not  be  used  for 
drinking  purposes. 
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master  was  suddenly  attacked  with  aymptoms  of  cholera.     This  occur-    App,a^o^u. 
rence  was  at  once  notified  to  the  Fort  Medical  Officer  of  Health,  and  On  the  Origm 
the  patient  was  removed  to   the  Port  Sanitary  Authority's  Hospital,  th^^^era  ^^ 
where  he  eventually  recovered.  All  communication  with  the  "  Esperanza  "  Djffuaioii  pf 
was  stopped,  and  on  the  first  tide  she  was  sent  to  the  Mooring  Station  by  Xh^^Barryi;"' 
for  disinfection  and  cleansing.    No  further  cases  were  reported. 

On  October  3rd  the  S.S.  "  Ben  Alder  "  arrived  at  the  Port  of  London 
from  Hamburg.  Upon  medical  inspection  it  was  ascertained  that  two 
men  had  been  ill  on  the  voyage ;  one  had  had  slight  diarrhoea,  but  was 
apparently  well  again  ;  the  other,  who  had  been  attacked  on  October  1st 
with  choleraic  symptoms,  was  convalescing,  and  was  consequently 
allowed  to  remain  on  the  vesseL  The  *^  Ben  Alder  "  was  sent  to  the 
Mooring  Station  for  the  necessary  disinfection,  cleansing,  &c.,  and 
whilst  there  another  seaman  developed  symptoms  of  cholera.  He  was 
at  once  removed  to  the  Port  Sanitary  Authority's  Hospital,  where  he 
recovered.    No  further  cases  were  reported. 

On  October  18th  the  S.S.  "Biafra"  arrived  at  the  Port  of  London 
firom  Hamburg.  The  master  stated  on  oath  that  all  on  board  were  well. 
Upon  medical  inspection  of  the  crew  being  made,  however,  it  was  found 
that  a  negro  was  suffering  from  acute  diarrhoea  with  collapse.  The 
disease  was  regarded  as  cholera  by  the  Port  Medical  Officer  of  Health, 
and  the  patient  was  at  once  removed  to  the  Port  Sanitary  Authority's 
Hospital,  where  he  subsequently  recovered.  The  "  Biaf ra  "  was  sent 
to  the  Mooring  Station  for  disinfection. 

On  October  21st  the  S.S.  "  Hamburg  "  arrived  at  the  Port  of  London 
from  Hamburg,  which  she  had  left  on  October  18th  at  11.30  p.m.  On 
the  following  day,  the  19th,  a  fireman  was  attacked  by  cholera ;  he  was, 
however,  convalescent  on  arrival,  and  was  not  removed  to  the  hospital. 
The  vessel  was  disinfected,  and  was  then  allowed  to  go  on  to  her 
destination. 

The  topographical  situation  of  the  ports  at  which  cases  of  cholera 
were  detect^  in  1892  is  indicated  in  the  annexed  Map  XVIL 

In  addition  to  the  vessels  named  above,  which  were  reported  to  have 
actually  had  cholera  cases  on  board  on  their  arrival,  a  number  of  vessels 
reached  the  ports  of  this  country  on  which  cases  of  cholera  had  occurred 
on  the  voyage.  The  following  may  be  taken  as  on  example  of  this  class 
of  infected  vessel.  The  S.S.  "  Holder nesse  "  (18  hands),  sailed  from 
Grimsby  on  Tuesday,  August  16th,  at  2  a.m.  Arrived  at  Cronstadt  at 
7  a.m.  on  Thursday,  August  25th ;  discharged  cargo  and  left  Cronstadt 
for  St.  Petersburg  at  6  a.m.  on  September  2nd,  arriving  at  that  port  at 
11  a.m.  Completed  cargo  and  left  St.  Petersburg  on  Wednesday, 
September  7th,  at  6  a.m.  The  ship  on  leaving  Grimsby  took  in  water, 
and  on  arriving  at  St.  Petersburg  took  in  a  fresh  supply  from  the  River 
Neva.  On  Wednesday,  September  7th,  whilst  on  watch,  a  fireman 
sickened  with  diarrhoea  and  cramps  (rice-water  stools).  He  somewhat 
recovered,  and  was  on  duty  on  September  1 1th,  but  was  again  suddenly 
seized  with  iUness  whilst  on  duty,  and  died  at  4.30  a.m.  on  Monday, 
September  12th.  He  was  buried  at  sea  on  the  same  day  at  7  p.m.  A 
second  fireman  sickened  about  4  a.m.,  on  Monday,  September  12thy 
with  diarrhoea  and  cramps  (rice-water  stools),  and  died  after  receiving 
every  attention  about  11.30  a.m.,  on  Tuesday,  September  13th.  He  was 
buried  at  sea  at  5.30  p.m.  on  the  same  day.  The  master,  on  arrinng 
at  Spurn  Point,  about  7  p.m.  on  September  13th,  took  in  a  pilot,  and 
reported  the  facts  as  above,  afterwards  proceeded  to  the  port  of  Hull, 
arriving  at  the  Boarding  Station  at  about  10  p.m.  The  vessel  was  boarded 
by  H.M.  Customs  and  the  Acting  Medical  Officer  of  Health.    After  due 
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App.  a.  No.  18.  investigation  the  vessel  was  ordered  to  the  Mooring  Station,  in  accor- 
dance with  the  Cholera  Regulations.  There  were  no  passengers  on 
board,  and  as  the  crew  were  necessary  to  navigate  the  vessel,  they  pro- 
ceeded with  her  to  the  Mooring  Station  whilst  the  necessary  disinfection 
was  being  carried  out  The  crew  ultimately  landed,  their  names  and 
addresses  having  been  taken.  A  fresh  supply  of  good  water  was  pro- 
vided, the  bilges  were  disinfected  and  pumped  out,  and  after  undergoing 
thorough  disinfection  the  vessel  was  allowed  to  enter  the  dock. 


On  the  Origin 
and  Progress  of 
theWeswm 
Diifuidon  of 
Cbolerft  in  1892 ; 
by  Dr.  Barry. 


Holland. 

On  August  26th,  a  person  who  had  come  by  steamer  from  Altona 
was  attacked  by  cholera  on  his  arrival  at  Rotterdam,  and  died  there. 
Upon  the  same  date  the  S.S.  "  Jason  "  proceeding  from  Hamburg  to 
Cologne,  was  detained  in  quarantine  at  Maasluis  near  Rotterdam,  as  she 
was  found  to  have  six  cases  of  cholera  on  board.  On  August  28th,  a 
Russian  traveller  who  had  left  Hamburg  with  his  family  on  August 
25th  sickened  with  cholera  at  S'Gmvenhage  (The  Hague).  The  places 
named  above  are  all  situate  in  the  Province  of  Zuidholland. 

On  August  30th,  a  man  recently  arrived  from  Hamburg  died  of 
cholera  at  Groningcn  the  principal  town  in  the  province  of  that  name^ 
which  is  situate  at  the  north-eastern  extremity  of  the  kingdom. 

In  the  first  week  of  September  a  death  from  cholera  was  recorded  at 
Velzen  in  the  Province  of  Noordholland,  and  shortly  afterwards  the 
presence  of  the  disease  was  notified  at  Amsterdam  in  the  same 
province. 

On  September  15th,  a  rag-dealer  living  at  Meerssen  in  the  Province 
of  Limburg  died  from  cholera,  and  on  the  same  date  a  death  from  the 
disease  was  registered  at  Heusden  in  the  Province  of  Noordbi-abant. 

On  September  17th,  a  fatal  case  of  cholera  occurred  at  Maarssen,  in 
the  Province  of  Utrecht,  and  a  day  or  two  afterwards,  cases  were 
recorded  at  Breukelen,  Nijenrode,  and  at  Utrecht  in  the  same  province. 

On  September  18th,  a  fisherman  from  Rotterdam  was  attacked  by 
cholera  at  Millingen,  in  the  Province  of  Gelderland  ;  and  on  the  same 
day  a  soldier  was  seized  by  the  disease  at  Berlicum  in  the  Province 
of  Friesland.  On  the  following  day  (September  19th)  a  case  occurred 
at  Veere  in  the  Province  of  Zeeland. 

Thus  within  four  weeks  fi*om  the  notification  of  the  first  case  at 
Rotterdam,  the  disease  had  invaded  nine  of  the  eleven  provinces  of 
Holland.  The  two  remaining  Provinces,  Overijssel  and  Drenthe,  were 
reported  to  have  been  invaded  on  the  2nd  and  5th  of  October  re- 
spectively. The  diffusion  of  cholera  according  to  time  is  illustrated  in 
Map  XVIII. 

Of  the  cases  of  cholera  which  occuired  during  the  first  half  of 
September,  the  great  majority  are  stated  to  have  arisen  amongst  persons 
either  coming  from  Hamburg,  or  who  from  the  nature  of  their  avocations 
(boatmen,  sailors,  dock-labourers,  &c.)  had  to  do  with  shipping.  Id 
addition  to  the  importation  of  cholera  from  Hamburg,  at  least  one  case 
occurred  on  board  a  vessel  coming  from  Antwerp,  bound  for 
Dordrecht. 

Upon  the  introduction  of  cholera  into  Holland,  it  spread  rapidly  over 
a  very  wide  area,  and  it  was  especially  observed  that  this  spread 
followed  the  lines  of  rivers  and  canals,  uix)n  which  the  greatest  traffic 
from  infected  places  was  carried  on,  and  an  especial  incidence  was  observed 
to  take  place  on  young  persons  employed  on  ships  navigating  the  rivers 
Maas  and  Vecht,  and  consequently  on  September  21st  an  official  warning 
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was  issued  against  the  use  of  the  waters  of  these  rivers  for  diiuking   ^r,  A.  No.  12. 

purposes.  Onthe^Wgin 

From  August  26th  to  December  Slst,  fatal*  cases  of  cholera  occurred  Jh**w"°5IJJf  °^ 
in  88  communes  throughout  Holland,  of  which  10  were  situate  in  the  Diffusion  of 
Province  of  Noordbrabant,   10  in  Gelderland,  40  in  Zuidholland,  6  in  ^rS[B?rJ^' 
Noordholland,  3  in  Zealand,  8  in  Uti'echt,  4  in  Friesland,  2  in  Overijssel, 
3  in  Groningen,  and  one  each  In  Drentbe  and  in  Lemburg.     Notwith- 
standing this  widespread  diffusion  of  cholera  in  the  kingdom,  the  actual 
number  of  deaths  was  comparatively  small  in  the  whole  country  amount- 
ing only  to  293,  a  number  equivalent  to  a  rate  of  '6  per  10,000  of  the 
population,  whilst  in  only  four  towns  did  the  number  of  fatal  cases 
reach  or  exceed  ten,  these  towns  being  Utrecht  with  35,  Rotterdam       , 
with  22,  IJsselstein  with  17,  and  Amsterdam  with  10  deaths. 

In  the  following  Table  XXXY.  is  given  the  number  of  deaths  from 
cholera  recorded  in  the  several  Provinces  of  Holland  from  the  com- 
mencement of  the  epidemic  to  December  31st,  1892,  together  with  the 
mortality  rates  per  10,000  of  the  population. 

Table  XXXV. 


Deaths  from  Cholera. 

Date  of  first 

Provinces. 

recorded  case 
of  Cholera. 

Population. 

Number. 

Bate  per 
10,000  of  the 
Fopnlation. 

Zaidholland 

Aog.  26 

987,342 

134 

i'4 

OroDingen  -            -            - 

„      80       - 

277,282 

6 

0-2 

Noordholland 

Sept.    7       - 

860,742 

20 

0  2 

Limbnrg     ... 

„      15       - 

259,593 

1 

0-04 

Noordbrabant 

„      15       - 

516,670 

24 

Oo 

Utrecht       ... 

,.      17        - 

226,847 

79 

3-5 

Gelderland  - 

„      18       . 

520,210 

17 

<>'3 

Frieeland    ... 

»      18       - 

336,442 

5 

0*15 

Zeeland       - 

„      19       . 

202,096 

3 

0-45 

Overijssel   ... 

Oct.     2 

300,493 

3 

O'i 

Drenthe      ... 

..        5       . 

134,027 

1 

0-07 

Holland 

— 

4,621,744 

293 

0*6 

From  the  above  Table  it  will  be  seen  that  the  mortality  from  cholera 
in  Holland  during  1892  was  '6  per  10,000  of  the  population,  and  that 
upwards  of  two-thirds  of  the  total  deaths  occurred  in  the  Provinces  of 
Utrecht  and  Zuidholland  where  the  rates  of  cholera  mortality  were  3 '  5, 
and  1*5  per  10,000  respectively,  and  it  was  only  in  these  provinces 
that  the  rate  for  the  kingdom  was  exceeded.  The  number  of  deaths 
from  cholera  recorded  in  each  commune  of  the  several  provinces 
of  Holland  is  given  in  Table  E.  annexed  to  this  report.  The 
topographical  position  of  the  communes  invaded  by  the  disease  during 
1892  is  shown  in  Map  XYIIL  and  the  relative  mortality  from  cholera  in 
jthe  several  provinces  in  Map  XIX. 


*  As  no  official  report  on  cholera  in  Holland  during  189^  bas  been  published  to 
the  date  of  writing  it  is  not  possible  to  gire  reliable  figures  witb  respect  to  non-fatal 
i)holcra. 
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app.  a.  No.  u.  Denmark. 

^*fe^f^of        On  August  29tb,  a  case  of  cholera  was  reported  at  Aarhus  in  the 

ggj^wSem        province  of  Jutland,  in  the  person  of  a  man  who  two  days  previously 

Chderaini892;   had  returned  from  Hamburg,   where  he  had  passed  a  night.      He 

hy  Dr.  Bany.      ^jg^  ^jjg  following  day,  and,  on  August  30th,  a  second  case  occurred^ 

)hat  of  a  man  who  had  attended  to  the  corpse  of  the  first  case,  and  had 

acted  as  bearer  at  his  funeral.     This  man  also  died.     In  both  these 

cases  Professor  Salomonsen  made  a  bacteriological  examination  and 

confirmed  the  presence  of  Asiatic  cholera. 

On  August  31st,  at  Fredericia  a  young  man  who  had  just  returned 
from  Hamburg  was  attacked  by  cholera,  but  speedily  recovered.  On 
September  3rd,  a  medical  student  who  was  engaged  at  Professor 
Salomon  sen's  laboratory  at  Copenhagen,  in  the  examination  of  the 
choleraic  material  from  the  cases  at  Aarhus,  was  seized  with  cholera, 
from  which  he  recovered. 

Beyond  these  four  cases,  cholera  appears  not  to  have  spread  in 
Denmark. 

Morocco. 

On  August  31st  a  steamer  arrived  at  Tangiers  with  several  persons 
on  board  suffering  from  cholera,  and  of  these  two  died. 

No  further  cases  of  cholera  were  reported  to  have  occurred  in 
Morocco  in  1892. 


Italt. 

On  September  2nd*  a  lady  arriving  from  Hamburg  at  Capri  died  of 
cholera,  and  on  the  9th  of  the  same  month  her  servant,  who  had 
accompanied  her,  died  of  the  same  disease. 

No  further  cases  of  cholera  were  reported  to  have  occurred  in  Italy 
in  1892. 


Norway. 

Two  cases  (both  fatal)  of  cholem  were  reported  to  have  occurred  in 
Norway  during  the  year.  Both  these  cases  were  reported  by  Her 
Majesty^s  ConsuUQeneral  at  Chriatiania.  The  first  case  was  that  of  a 
seaman  attacked  at  Christiansund  on  September  4th,  two  days  after  his 
arrival  in  a  vessel  from  Hamburg.  He  died  on  September  6th.  The 
second  case  also  occurred  at  Christiansund  on  September  24th,  and  was 
that  of  a  person  on  board  the  Noi-wegian  S.S.  "  Jarl,*'  which  had 
arrived  from  Dordrecht.    This  case  also  proved  fatal. 


AUSTRO-HUNGARIAN  EMPIRE. 

The  sanitary  administrations  of  Austria  and  Hungary  being  quite 
distinct,  I  propose  to  deal  with  the  progress  of  cholera  in  each  separately, 
commencing  with  Austria,  as  it  appeared  in  that  portion  of  the  Empii-e 
first  in  point  of  time« 


^  Despatch  from  Her  Majesty's  Ambassador  at  Rome. 
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(a.)— Austria.  ^^'  ^J^^  ^ 

According  to  the  official  report*  upon  cholera  in  Aastria,  it  appears  ^d  Ftwi^or 
that  the  presence  of  that  disease  in  Russia  and  in  Germany  was  a  source  ^^^^1*5* 
of   grave  anxiety  to  the  sanitary  administration  of  the  Empire,  for  cholera  in  i^.^ 
former  experience  had  rendered  it  certain  that  when  cholera  once  ^y^-^^^^' 
became   established   in   iGrermany,   its   introduction   into  Austria  was 
merely  a  matter  of  time.     Accordingly  strenuous  efforts  were  made, 
not  only  to  secure  an  organised  system  of  inspection  on  the  frontiers  of 
the  Empire,  but  by  the  carrying  out  of  sanitary  measures  to,  prepare 
the  country  to  resist  the  spread  of  the  disease  if  once  introduced.    Later 
the  danger  of  the  importation  of  cholera  was  much  increased  when  it 
oecame  prevalent  in  Hungary. 

The  first  case  of  cholera  in  the  Austrian  portion  of  the  Empire 
occurred  on  September  8th  in  the  town  of  Podgorze,  in  the  department 
(Politische  Bezirke)  of  Wieliczka,  in  the  province  of  Galicia.  Further 
cases  occurred  in  the  same  town  on  the  9th,  llth,  12th,  and  13th  of  the 
same  month.  On  September  llth  occurred  the  first  case  of  cholera 
recorded  in  the  town  of  Krakau,  a  town  of  which  Podgorze  may  be 
regarded  as  a  suburb,  and  from  which  it  is  separated  by  the  Biver 
TVeichsel.  This  case  was  that  of  a  person  living  in  the  Kazimierz 
quarter,  a  part  of  the  town  which  lies  close  to  the  Weichsel,  immediately 
opposite  to  Podgorze.  Withm  the  next  few  days  further  cases  of 
choiemc  sickness  occurred  in  Krakau. 

The  first  cases  were  not  recognised  as  being  due  to  cholera,  as  neither 
the  clinical  symptoms  nor  the  results  of  the  post-mortem  examinations 
were  such  as  to  point  conclusively  to  that  disease,  and  it  was  not  until 
a  bacteriological  investigation  had  been  made  by  Dr.  Krokicwicz  (the 
Medical  Officer  for  the  department)  in  the  Government  laboratory  at 
Lembui^,  that  the  disease  was  found  to  be  indistinguishable  from 
cholera.  The  results  obtained  by  Dr.  Krokicwice  were  confirmed  by 
Dr.  Weichselbarnim,  the  professor  of  bacteriology,  in  the  University  of 
Vienna,  who  was  despatched  to  Krakau  by  Government  to  inquire  into 
the  matter. 

How  and  whence  the  disease  was  introduced  into  Podgorze  is 
unknown,  though  every  attempt  was  made  by  the  authorities  to  trace 
it.  It  is  supposed  to  to  have  been  brought  into  the  district  by  work- 
men returning  to  their  homes  from  either  Russia  or  Hamburg.  It 
appears  probable  that  a  number  of  cases  had  occuri'ed  in  the  Lazarus 
hospital  at  Ea*akau  before  the  case  at  Podgorze  was  observed.  For 
three  weeks  after  the  confirmation  of  the  first  case,  the  epidemic  in  this 
neighbourhood  was  limited  to  the  two  towns  of  Podgorze  and  Krakau. 

On  September  12th,  an  independent  importation  of  cholera  took 
place  in  Wolowice  in  the  department  of  Gorlice,  situate  near  the 
Austria-Hungarian  boundary.  A  woman  returning  from  America  to 
her  home  at  Wolowice,  landed  at  Hamburg  on  September  3rd,  and 
after  being  subjected  to  medical  supervision  in  that  place  for  five  days, 
finally  reached  her  home  on  September  llth,  and  was  attacked  by 
cholera  on  September  12th.  With  this  case  three  further  cases  in  the 
same  town  were  connected^  after  which  no  further  spread  took  place  in 
the  neighbourhood. 

In  the  beginning  of  October,  when  cholera  had  become  established  in 
Podgorze  and  Krakau,  the  disease  spread  in  quick  succession  to  a 
number  of  other  towns  and  villages  in  the  departments  of  Krakau  and 
Wieliczka.  The  followinff  Table  XXXYI.  gives  a  list  of  these 
places,  with  the  date  of  attach  in  each : — 

*  See  footnote  {,  page  117,  ante. 

Digitized  by  VjOOQ IC 


A  pp.  A.  No.  12. 

On  tbeOrigm 
and  Proffrees  of 
the  Western 
Diflhsion  of 
Cholera  in  1892 ; 
by  Dr.  Barry. 


196 


Table  XXXVI. 


Date  of  First  Case  of 
Cholera. 

Name  of  Parish. 

Name  of  Department. 

October  1st 

. 

Koscieluiki  - 

. 

Krakaa. 

>» 

2nd 

- 

Zwierzyniec 

• 

>» 

»» 

2nd 

- 

Debniki 

- 

Wieliczka. 

f» 

2nd 

- 

Plascow      - 

- 

„ 

»» 

3rd 

- 

Niepolmico 

- 

Bochnia. 

„ 

5th 

- 

Lusina 

- 

Wielicika. 

,, 

6th 

- 

Ludwinow  - 

- 

»t 

t9 

6th 

- 

Dabie 

- 

Krakau. 

f» 

8th 

- 

Ujazd 

- 

» 

»> 

12th 

- 

Tyniec 

- 

Wieliczka. 

»f 

12th 

- 

Piaski-wielkie 

- 

„ 

» 

17th 

- 

Grzegorski  - 

- 

Krakaa. 

„ 

18th 

- 

Bossocice  - 

- 

M 

f» 

25th 

- 

Prokocim    - 

- 

Wieliczka. 

„ 

26th 

- 

- 

Dobczyce    - 

- 

,» 

M 

Slst 

- 

- 

Rzaka 

" 

f» 

With  the  exception  of  Koscielniki  and  Ujazd,  both  of  which  are 
situate  close  to  the  Russian  frontier,  all  the  places  in  the  table  above 
lie  in  close  proximity  to  either  Podgorze  and  Krakau  or  to  the  River 
Weichsel.  The  towns  of  Luzina,  Dobczyce,  Piaski-wielkie,  Prokocim, 
and  Bzaka  are  all  situate  near  Krakau-Podgorze,  whilst  the  towns  of 
Zwierzjniec,  Debniki,  Tyniec,  and  Bussocice  lie  above,  and  Grzegorski, 
Plaszow,  Dabie,  together  with  the  villages  of  Pasternik  and  Mszezin  in 
the  parish  of  Niepolomice,  lie  below  Krakau  on  the  River  Weichsel. 
In  all  these  cases  the  disease  is  believed  to  have  spread  from  Krakau 
or  from  Podgorze.  As  regards  Koscielniki  and  Ujazd,  cholera  was 
probably  introduced  directly  from  Russia. 

On  November  2nd,  an  isolated  case  of  cholera  occurred  at  Zachwiejow 
in  the  department  of  Mielec,  where  a  raftsman,  who  had  already  been 
suffering  from  diarrhoea  in  Russia,  died.  In  like  manner  another 
raftsman,  who  had  also  just  returned  from  Russia,  was  attacked  by  and 
died  from  cholera  at  Dabrowka  in  the  Department  of  Kisko  on 
November  4th.     Both  cases  remained  isolated. 

In  the  month  of  November  cholera  appeared  to  have  died  out  every- 
where in  Galicia,  when  a  sudden  outbreak  of  the  disease  was  reported 
to  have  taken  place  in  the  department  of  Hasiatyn,  close  to  the  Russian 
frontier  of  East  Galicia,  which  is  here  formed  by  the  River  Zbrucz. 
The  first  case  occurred  on  November  14th  in  the  town  of  Husiatyn. 
The  disease  spread  to  other  towns  lying  near  the  river  in  the  Depart- 
ment of  Uusiatyn,  and  later  to  towns  also  situate  on  the  Zbracz  in  the 
adjoining  department  of  Borszczow,  which  lies  to  the  south  of 
of  the  Husiatyn. 

The  following  Table  XXXVII.  rives  a  list  of  these  places  with  the 
date  of  the  first  recorded  case  of  cholera  in  each  :— 
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Table  XXXVII. 


Date  of  First  Case  of 
Cholera. 

Name  of  Parish. 

Name  of  Department. 

Novemher  14th 

. 

Hnsiatyn 

. 

Husiat^'n. 

,,           15th 

- 

Olchowczyk 

- 

» 

20th 

- 

Szydlowce  - 

. 

»» 

23rd 

- 

Sucbodol  (Bednarowka) 

- 

» 

December    3rd 

- 

CzaruokoDco  wielkie 

- 

>» 

7th 

- 

Kociubinczyki 

- 

II 

22nd 

- 

Zalucze 

-  :  Borszczow. 

23i:d 

. 

Wierzbowka 

~   I              >» 

,,         23i:d 

" 

Siekierczjnce 

Hasiatyn. 

24th 

. 

Zielona 

- 

» 

25th 

- 

Sidorow 

- 

>i 

A  pp.  A.  "So.  12. 
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the  Western 
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From  Map  XX.  it  will  be  observed  that  all  these  places  are  situate 
close  to  the  Bussian  frontier.  The  town  of  Husiatyn  is  divided  by  the 
Kiver  Zbrucz  from  the  Russian  town  of  the  same  name,  with  which  it 
is  connected  by  a  bridge.  From  ^he  above  table  it  will  be  seen  that 
cholera  appeared  almost  simultant^ously  in  Husiatyn  and  in  Olchowczyk , 
a  town  lying  immediately  to  the  north  of  it,  and  shortly  afterwards  its 
presence  was  confirmed  in  Szydlowce  and  Sucbodol,  both  of  which 
places  lie  to  the  south  of  Husiatyn.  Tlie  disease  continued  to  spread 
southwards,  attacking  the  various  places  in  the  order  shown  in  the 
table. 

All  the  cholera  infected  districts  in  Table  XXXVII.  with  the  exception 
of  Czarnokonce  lie  close  to  the  River  Zbrucz,  which  here  winds  about 
greatlj,  in  some  cases  surrounding  the  places  on  three  sides.  The  river 
finally  joins  the  Dniester  shortly  after  passing  out  of  Galicia.  There 
can  bo  little  question  that  the  disease  was  directly  introduced  into 
Eastern  Galicia  from  Russia,  special  facilities  existing  for  intercourse 
between  the  two  districts  at  the  time  when  the  invasion  took  place, 
due  to  the  fact  that  the  river  was  at  the  time  frozen  over. 

In  the  Province  of  Galicia  cases  of  Asiatic  cholera  were  confirmed 
during  1892  in  the  town  of  Krakau,  and  in  31  towns  or  villages  situate 
in  eight  departments.  In  these  towns  and  villages  i07  cases  of  cholera 
was  notified,  and  of  these  119  terminated  fatally.  These  figures  give 
an  attack-rate  and  a  death-rnte  of  2*7  and  1*6  per  10,000  of  the  popu- 
lation of  the  Province  respectively.  The  number  of  cases  and  deaths 
reported  in  each  parish  is  given  in  Table  E.  (1)  appended  to  this 
report,  and  from  this  it  will  be  observed  that  the  prevalence  of  cholera 
was  greatest  in  proportion  to  the  inhabitants  in  Piaski- wielkie  Zalucze 
and  Szydlowce,  where  the  attack  rates  were  257,  199,  and  158  per 
10,000  of  the  population  respectively.  In  no  other  places  did  the 
disease  acquiie  epidemic  proportions.  It  is  stated  that  in  no  instance 
did  any  spread  of  cholera  take  place  from  Galicia  to  any  other  part 
of  the  Empire  or  to  any  of  the  adjoining  foreign  states. 

In  the  Province  of  Bohemia  one  case  of  cholera  was  imported  to 
Wrabsko  near  Pisek  on  October  15th,  in  the  person  of  a  mason 
returning  from  Hungary,  but  hero  no  further  spread  took  place.  In 
like  manner  a  case  was  imported  by  a  raftsman  returning  to  Sabofzen 
near  Pettau  in  the  Province  of  Stciermark,  but  here  the  disease  did  not 
spread  beyond  his  own  fiimily.  In  Vienna  four  cases  only  of  cholera 
were  confirmed  in  October,  all  traced  to  Hungary.  From  none  of  these 
didanj  further  cases  arise.  The  total  number  of  cases  of  cholera  in 
the  Austrian  portion  of  the  empire  in  1892  amounted  to  214,  of  which 
125  proved  fatal.  Of  these  cases  207  attacks,  with  1 19  deaths,  occurred 
E    76910,  O 
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app.  a.  No.  12.   in  (Jalicia,  4  attacks,  3  deaths  in  Lower  Austria,  2  flatal  attacks  in 
Steiermark,  aud  one  fatal  attack  in  Bohemia. 

The  number  of  cases  and  of  deaths  from  cholera  recorded  as  having 
occurred  in  each  Department  of  Austria,  together  with  the  population 
of  the  Departments,  ai-e  given  in  Table  XXXVIII. 

Table  XXXVII. 

Statistics  of  Cholera  in  the  Several  Departments  (Politische 
Bezirke)  of  Austria  during  1892. 


On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Cholera  in  1892; 
by  Dr.  Barry, 


Province. 

Department 
(Politische 
Bezirke). 

Date  of 

First 

Recorded 

Case  of 

Cholera, 

1892. 

s 

/ 

Popula- 
tion 

(Onsus 
1890). 

Number  of 
Recorded 
Cholera 

Rate  per 

10,000 

Population, 

Choleia 

A. 

13- 
»^5 

1 

1 

1 

1 

Galisdcn  - 

BOhmen  - 
Steiermark      • 
Nieder  Oester. 

reich. 
GAhzien  •      - 

"        I       I 
»•        ■       ■ 

Wieliczka      - 
Krakau  (City) 
Gorlice  - 
Krakau  (Dis- 
trict). 
Bochnia 
Pisek  - 
Pettan    - 
Wien  (City)  - 

Mielec    -      - 
Nisko     -       . 
Husiatyn       - 
Borszczow     - 

Sept.    8 

:  \l 

Oct.     1 

„       3 
,.      15 

Nov.    2 

4 

„      14 

Dec  22 

xo 

1 
I 
c 

1 

1 
1 
1 

1 
1 

9 
2 

104,722 
74,593 
79.670 
73,881 

101,109 

75,707 

79,150 

1,364,548 

71,296 

60,«70 

89377 

106,765 

82 

42 

4 

10 

9 

1 
2 

4 

1 
1 

4» 
16 

23 
2 
8 

4 
1 
2 
3 

1 
1 

ii 
9 

[ov] 

O'OS 

^•4 

4*9 

S'¥ 
0'§5 

f/ 

0*4 

[OV] 
0'§ 
O'Ot 

[OVl 

••5 
0-8 

S9'9 

SO'O 
60-0 

art 
6o'o 

Totals    • 

35 

2,280,577 

207 

1119 

0'9          0*6 

S7'6 

(6.)  Hungary, 

From  the  official  records*  it  appears  that  special  measures  for 
combating  cholera  were  taken  in  the  Hungarian  portion  of  the  Empire 
earlj  in  Jnlj  on  similar  lines  t(»  those  already  referred  to  as  having 
been  adopted  in  the  Austrian  portion  of  the  Empire.  On  the  appearance 
of  cholera  in  Galicia  early  in  September  further  steps  were  taken.  For 
the  defence  of  the  frontiers  forty-eight  stations  in  all  were  established 
upon  the  Gtelician,  Bukovinian  and  Roumanian  frontiers,  through  which 
all  persons  entering  Hungary  had  to  pass,  and  where  they  submitted  to 
medical  examination.  Towards  the  end  of  September  several  persons 
were  attacked  at  Budapest  with  symptoms  suspicious  of  cholera,  but  it 
was  not  until  September  26th  that  the  bacteriological  examinations 
(which  had  been  made  in  every  instance)  confirmed  the  existence  of 
cholera  in  a  case  which  occurred  on  tliat  date.  Between  September 
28th  and  30th  eleven  more  cases  of  cholera  were  recorded  at 
Budapest,  and  from  the  last-named  date  onward,  cases  occuiTed  in 
increasing  numbers  until  October  6th,  on  which  day  forty-five 
persons  were  reported  to  hpve  been  attacked  by  the  disease  in  that 
city.  The  earliest  cases  are  said  to  have  occurred  amongst  workmen 
engaged  in  unloading  hides  from  Hamburg. 

Between  September  26th  and  October  6th  cases  of  cholera  were 
reported  from  several  towns  and  villages  lying  on  the  Danube  and 
situate  in  the  counties  of  Fej^r,  of  Pest-Pilis-Solt-Kis-Kun,  and  of 
Tolna,  which  are  all  below  Budapest. 

In  the  course  of  the  four  weeks  October  6th — November  2nd, 
considerable  extension  of  the  disease  took  place  in  Hungary  In  the 
first  instance  it  spread  down  the  Danube  to  its  junction  with  the 
River  Theiss  (Tisza)  and  invaded  towns   and  villages  situate  in  the 

♦  See  footnote  ♦♦,  page  117,  ante. 
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counties  of  Baranya,  B4cs-Bodrog  and  Toroutal.     On   reaching  the   App.  a.  No.  12. 
Theiss  cholera  spread  up  that  river  and  its  navigable  tributariei  the  ontheOriiriu 
Bega,  the  Marcs,  and  the  K5ro8,  affecting  towns  and  villages  in  the  Jh^vve^^'*^^ 
counties  of  BAcs-Bodrog,  Torontal,  Temes,  Csongrdd,  Arad,  B^kes  and  Diffusion  of 
Jdsz-Nag7-Kun-Szolnok  situate  on  one  or  other  of  the  above-named  by  Dr?B?rryf ' 
rivers.     In  the  meantime  a  further  extension  of  the  disease  took  place 
up  the  Danube  to  the  counties  of  Esztergom,  Komdron,  Gyor,  Hont, 
Sopron  and  Pozsony. 

From  Map  XX.  in  which  the  march  of  cholera  in  Austro-H angary 
is  illustrated,  it  will  be  observed  that  with  very  few  exceptions  the 
towns  and  villages  attacked  by  cholera  in  1892  in  Hungary  wei-c^  situate 
on  the  rivers  named  above,  the  only  notable  exceptions  to  be  observed 
being  places  situate  in  the  mountainous  counties  of  Lipt6,  Turocz,  and 
Trencs^n  to  which  the  first  cases  are  reported  to  have  been  introduced 
by  workmen  returning  to  their  homes  from  Budapest. 

In  Tables  XXXIX.  and  XL.  the  statistics^  of  cholera  in  the  several 
counties  (varmegy6k)  and  municipal  towns  (varosok)  of  Hungary  during 
1892  are  given. 

Table  XXXIX. 

Statistics  of  the  Cholera  Epidemic  in  the  several  Counties 
(VARMEGYiK)  of  HUNGARY  from  its  Commencement  to  Dieecinber 
31st,  1892. 


l'>. 

Total 

Rates  per 

|i 

recorded 

10,000  of  the 

«;5 

Name  of  County. 

Popula- 
tion. 

Cholera. 

Population. 

0? 

2  5f 

J8 
3 

i 

1 

4) 

^"^ 

< 

Q 

< 

« 

04*^ 

Arad     - 

801,545 

I 

11 

7 

0-4 

0-2 

63-6 

Bacs-Brodrog    - 

573,114 

17 

153 

103 

2-7 

i'S 

*  07-4 

Baranya 

298.218 

3 

41 

22 

1*4 

0-8 

53-6 

Bars      ... 

152,910 

2 

6 

4 

0-4 

0-3 

66  6 

B6k68    - 

258,386 

2 

8 

3 

01 

01 

— 

Csongr&d 

164,340 

5 

18 

8 

0-8 

0-5 

6i'6 

Esstergom 

78,378 

11 

90 

86 

11*5 

40 

40'U 

Fej^r     . 

194,907 

12 

92 

48 

4-7 

^'5 

52-2 

Gyor     . 

92,992 

2 

10 

4 

11 

0-4     1 

40' 0 

Hont     - 

107,748 

1 

8 

5 

0-7 

0-5 

62-5 

J&sz-Nagy-Kun-Szolnok 

318,475 

10 

48 

26 

1-5 

0-8 

5^-2 

Kra«8d.Sior6my 

407,635 

2 

3 

3 

0-07 

0-07 

— 

Kom&ron 

146,428 

2 

28 

10 

1-6 

0-7     : 

43-5 

Upt6    - 

76,850 

11 

44 

23 

5-7 

30     ' 

-    32-3 

Pest-Pilis-Solt-Kis-Kun 

684.298 

28 

151 

100 

2-2 

i'5 

66-3 

Pozsony 

278.959 

8 

7 

5 

0-3 

0-2 

7/-.5 

Sopron  -           -            - 

232,389 

5 

88 

19 

1-6 

08 

50  0 

Temes  • 

875,296 

5 

8 

7 

0-2 

0-2 

87-.5 

Tolna    - 

252,098 

8 

84 

28 

1-3 

0-9 

67-6 

Torontal 

570,802 

28 

458 

252 

8*0 

4-4 

5o'0 

Trencs6n 

258,769 

8 

18 

18 

0-7 

0-5 

72' 'ii 

Tur<5cx  - 

49,979 

1 

1 

1 

[0-2] 

[0-2] 

— 

Veszprfe 

215,280 

2 

6 

6 

0-3 

0-3 

— 

Zempl^ 

299,497 

1 

1 

1 

[0-03] 

[0  03] 

— 

Zolyom 

112,418 

1 

6 

4 

0-5 

0-4 

66-6 

Total  . 

6,491,701 

166 

1,278 

733 

1-96 

112 

57-5 

o  2 
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Table  XL. 

Si  ATISTIC8  of  Cholera  recorded  in  the  several  Municipal  Towns 
(Varosok)  invaded  by  that  Disease  during  1892. 


'iS 

Total  recorded 

Bates  per  10,000 

ol 

Cholera 

of  the  Population. 

•sfi 

Name  of  Municipal 
Town. 

Population. 

- 

1 

1 

s 

1 

< 

Q 

< 

Q 

fri*^ 

Arad  - 

42,062 

2 

1 

O'S 

[0-^] 

500 

lUija  - 

19,485 

1 

6 

3-7 

3  1 

86-7 

Budapest 

491,938 

889 

499 

iSl 

10-1 

56-1 

PaoBcova 

17,948 

1 

1 

[0-6] 

ro-61 

— 

Sclmeczbanya 

15,280 

1 

1 

— 

Pozsony 

52,411 

3 

2 

0-6 

0-4 

— 

Szeged 

85,569 

88 

28 

4-4 

3-3 

73-7 

Temsevar 

89,884 

8 

3 

2-0 

0-7 

37-5 

Ujvid6k 

24,717 

8 

6 

3'S 

9-4 

750 

Zombor 

26,435 

1 

1 

10-4] 

[0-4] 

— 

Totals  of  10  Muni- ' 
cipal  Towns. 

815,719 

958 

548 

ii'l 

6-7 

57-2 

From  the  above  tables  it  will  be  seen  that  in  1 892,  1G6  towns  and 
villages  situate  in  25  counties,  and  ten  municipal  towns  were  invaded  by 
cholera,  that  the  total  number  of  attacks  was  2,231,  and  that  of  these 
1,281  were  fatal.  These  figures  are  equivalent  to  an  attack-rate  of  3*0 
and  a  death-rate  of  1*75  per  10,000  of  the  population  living  in  the 
invaded  counties  and  towns.  Of  the  25  counties  invaded  during 
1892  upwards  of  half  the  total  deaths  (733)  recorded  took  place  in  the 
three  counties  of  Toi-ontdl  (252)  13^-Brodrog  (103)  and  Pest-Pilis- 
Solt-Kis-Kun  (100),  where  the  rates  of  cholera  mortality  were  4*4,  1  '8, 
and  1*5  per  10,000  of  the  population  respectively.  Exceptionally  high 
mortality  from  cholera  as  compared  with  the  mean  rate  for  the  invaded 
districts  were  also  recorded  in  the  counties  of  Esztergom  (4*Q  Lipt6 
(3*2)  and  Fej^r  (2 '5).  Of  the  ten  municipal  towns  Budapest  only 
suffered  from  any  serious  outbreak  of  cholera.  Here  between 
September  26th  and  December  31st,  889  attacks,  of  which  499  proved 
fatal,  were  recorded,  these  figures  being  equivalent  to  an  attack-rate  of 
18*1  and  a  death-rate  of  10*1  per  10,000  of  the  population.  In  the 
following  Table  XLI.,  the  daily  record  of  chohra  attacks  and  deaths  in 
Budapest  is  given,  and  from  this  it  will  be  seen  that  the  maximum  both 
of  daily  and  weekly  attacks  occurred  in  the  second  week  after  the 
introduction  of  the  disease  into  the  city,  when  201  attacks  wero 
recorded ;  and  that  after  the  second  week  the  number  of  cases  gradually 
declined,  reaching  the  minimum  at  the  end  of  December.  Cases  of 
cholera,  however,  continued  to  occur  at  Budapest  until  thjs  first  week  of 
February  1893,  the  last  case  being  recorded  on  .February  6th.  The 
total  number  of  cases  recorded  at  Budapest  from  September  26th,  1892, 
to  February  8th,  1893,  was  935,  of  which  525  proved  fatal. 
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Table  XLI. 


Daily  Hecord  of  Cholera  Cases  and  Deaths  during  1892  at 
Budapest. 


Number 

of 

Day  of 
Month. 

Cholera 

i 

1 

^ 

° 

Week 
ending 


Number 

of 
Cholera 


a 


Sept.26 

„  27 

„  28 

n  29 

.,  30 

Oct.    1 

„  2 

»,  3 

n  4 

„  « 

»  7 

„  S 

»  9 

„  10 

„  11 

^  12 

«  13 

n  14 

,r  15 

„  16 

„  17 

„  18 

„  19 

„  20 

,.  21 

„  22 

„  23 

„  24 

n  25 

„  26 

«  27 

„  28 

„  29 

„  80 

„  81 
Nov.  1 

„  2 

,.  3 

>,  4 

„  5 

-  8 

„  7 

„  8 

„  9 

„  10 

„  11 

„  12 

„  13 


1   — 


3 

1 

5 

3 

3 

2 

12 

I 

13 

12 

19 

8 

24 

8 

33 

18 

45 

21 

25 

19 

25 

12 

80 

13 

27 

12 

29 

16 

21 

19 

24 

16 

27 

9 

24 

11 

19 

12 

38 

17 

19 

15 

26 

11 

29 

18 

20 

15 

15 

11 

10 

17 

17 

6 

17 

8 

16 

10 

14 

4 

16 

10 

11 

11 

11 

7 

20 

5 

18 

8 

13 

12 

18 

12 

8 

7 

15 

2 

13 

6 

12 

10 

7 

5 

6 

1 

5 

6 

9 

I 

6 

8 

2 

4 

►  Oct.  2 


18 


16 


23 


30 


Not.  6 


18 


I 


37 


201 


171 


145 


102 


105 


47 


19 


99 


95 


104 


56 


52 


80 


Nmnber 

of 

of 

Cholera 

lu. 

^ 

1 

i 

s 

Q 

Week 
ending 
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Number 

of 
Cholera 


Nov. 


Dec. 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 

19  I 

20  I 

21  I 

22  , 
23 
24 
25 
26 
27 
28 
29 
30 
31  '  —  — 


7  }-Nov.20 
2  I 

V 

4  I 


27 


'Dec.  4 


11 


.,  18 


„  25 


31 


Total - 


34 


15 


889 


20 


10 


499 


*  Six  days  only. 
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app.a.Nq.12.  From  the  followmg  Table  XLII.  (for  which  I  am  indebted  to 
M.  Josef  Korosi),  in  which  are  given  the  mortality  statistics  of  cholera 
recorded  in  the  city  of  Budapest  during  the  several  epidemics  that  have 
occurred  there  since  1831,  it  will  be  seen  that  both  the  total  number 
and  the  proportion  per  10,000  of  the  population  were  less  in  the  epidemic 
of  1892-93  than  in  any  previous  epidemic,  but  that  the  recorded  fatality 
(56  1)  was  greater  than  that  observed  at  any  former  epidemic  period 
except  that  of  1831,  when  the  per-centage  of  attacks  to  deaths  was 
57-1. 


On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Cmolerjiinl892; 
by  Dr.  Barry. 


Table  XLII. 

Showing  the  Total  Number  of  Cholera  Attacks  and  Deaths 
recorded  in  the  several  Cholera  Epidemics  in  Budapest  since 
1831  with  the  Rates  per  10,000  of  the  Population. 


Year. 


Date  of 

Commencement 

of  Epidemic. 


Date  of  Termination  of  Epidemic. 


Number  of 
Recorded 
Oholera 


Rate  per 

10.000  of 

Population. 

Oholera 


1831 


1851-55 


July  14 


October  5 


1866 


1872-73 
1880  - 
1892 -«3 


October  27  - 
September  a  - 
Septcrafcer20- 


rPest 
Buda 
September  25  ••{ 

Budapest 


November  1855- 


rPest 
Buda 


Budapest 


Pest 
Buda 

Budapest 


September  30, 1873,  Budapest 
November  28  „ 

February  6, 1893  ,» 


2,450 
2.400 


4,^50 


3,520 
1,477 


4,997 


4,082 
1,240 


5^84 

1,322 

9S5 


1,526  1    874       2S3 
1,240       6tg      S29 


2,766       4S0  \    tS7 


I 


1.848 
607 


SfS  j 
Q80 


i6o 
96 


2,355 


/«9 


1,944       «90       isa 
639       iB9        Si 


2,483       243       i02 


2,558      929 


565 
625 


IS 

'to 


6l'4 


S7'i 


srs 


47V 


47'7 
4S'6 


46'7 


46*s 
4*'7 
a6'4 


From  the  official  Repoi*t  on  Cholera  at  Budapest,  by  Professor 
Ludwig  Gebhardt,*  it  appears  that  the  use  of  Danube  water  was  regarded 
to  have  been  the  chief  factor  in  causing  the  spread  of  the  disease  in  that 
city,  it  boiug  stated  that  cholera  attacked  for  the  most  part  such  persons 
as  had  drunk  Danube  water,  whether  filtered  or  uiifiltercd,  whilst,  on 
the  other  hand,  those  who  had  obtained  their  water  supply  from  springs, 
or  who  had  boiled  the  water  obtained  from  the  public  supply,  generaSy 
enjoyed  immunity.  The  level  of  the  ground  water  and  the  circum- 
stances of  the  soil  were  not  considered  as  having  exercised  any  influence. 

In  the  following  Table  XLIII.  the  character  of  the  water  used  by 
persons  attacked  by  cholera  at  Budapest  in  1892-3  is  given  so  far  as  it 
could  be  ascertained.  It  is  to  be  noted  that  there  are  no  data  available 
as  to  the  number  of  persons  using  water  of  one  or  another  character 
who  were  not  attacked  by  cholera. 

*See  note  §,  page  Wlrimte, 
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Table  XLIII. 

APP.A.N012. 

Showing  the  Character  of  the  Water  used  by  Persons 
attacked  by  Cholera  at  Budapest  1892-93. 

On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Cholera  in  1892 ; 

by  Dr.  Barry 

Character  of  Water  used. 

Number  of 
Persctns. 

rUnfilt^red    -           .           . 
Public  supply           ^ 

[Filtered       ... 

- 

356 

406 

Water  drawn  from  R.  Danube           -           -           .           . 

- 

78 

Spring  water-           *•-.-• 

- 

8 

Source  of  water  supply  not  known    •           •           •           -. 

- 

87 

Total             •          .           .           . 

93.'S 

The  chief  centres  of  the  disease  in  Hungary  (exclusive  of  small  farms 
&C.)  are  given  in  Table  XLIV. 


Table  XLIV. 

Table  showing  the  several  Towns  and  Villages  situate  in  Hungary 
in  which  Cholera  was  exceptionally  prevalent  during  1892. 


County. 

Town  or  Village. 

Popula- 
tion. 

Number  of 
recorded 
Cholera. 

Bate  per  10,000 

Population 

Cholera. 

4 

1 

1 

O 

i 

Arad 

Uj-Panat  - 

2,098 

11 

7 

32*6 

33-3 

63-6 

Bacs-Bodrog" 

Ada 

Sz6nta      - 
Szantova  - 
Zenta 
Titel 

9,693 
5,008 
3,358 
26,000 
4,314 

17 
20 
14 
88 
35 

12 
12 
10 
24 
22 

i7'5 

400 

4i'7 
i4'6 

iS'4 
24'0 

29-9 

9-2 

51-0 

70-6 
^00 
71-5 
63-2 
62-9 

Baranya 

Mobacs    • 

14,468 

38 

19 

26-3 

43-4 

50-0 

r 

Esztergom  -• 

Tatb 
Sarisap     - 

937 
1,330 

21 
34 

10 
9 

224'0 
255-6 

106-6 
67-7 

47-7 
26-5 

Fej^r 

Ercsi        • 

Erd 

Racz-Almas 

5,670 
3,337 
3,603 

27 
30 
12 

12 

16 

7 

47-3 
90-0 
33-3 

21-1 
4^'0 
19-4 

44-5 
53-3 
5S'3 

Jasz  -  Nagy- 
Eun-Szolnok. 

Szolnok    • 

20,640 

34 

20 

46-5 

9-7 

56'^ 

Komarom 

Guta 

7,088 

18 

7 

25' 4 

9-9 

3S-3 
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AFP.  A.  Xo.  12. 

On  tJwOrwnn 
and  FrrifrrcM  of 

Ihffiuion  of 
Cholcnin  1802; 
bj  Dr.  Barry. 


ti- 

Number  of 

Bate  per 

10,000 

o't 

recorded 

Population 

^'5 

Popala- 

Cholera 

Cholen 

gs 

Comitj. 

Town  or  Village. 

SI'S 

tioo. 

£.5 

^ 

. 

'.- 

=< 

i    i 

m    .       9» 

1 

ja 

II 

o 

C 

"1 

• 

- 

Lipt<;        ./ 

Liszk<5fala 

1,330 

14 

•5 

S6'0 

301 

35-7 

Liptd-Tepla     •    - 

703 

11 

5 

156^5 

71-2 

45-5 

Pwt  -  Piiui-  r 

Uszod-    -       •     - 

2^72 

•  15 

8 

63-3 

33'S 

S3'3 

Solt  -  KiV 

Nagv-Teteny 

2,426 

15 

5 

6i'9 

SO'6 

33-3 

Kim. 

!  Fokt<5       - 

"3,542 

•  13 

•6 

36-7 

16-9 

46'^ 

Soroksar  - 

12,147 

24 

16 

i9'S 

13-2 

66-6 

. 

1  Vacz    -    .       •    . 

14,600 

-   13 

10 

S'9 

6-9 

77-0^ 

Sopron 

-Kapavir  -        -    - 

-6,000 

-  31 

15 

51"! 

250 

4^4 

r 

X.— Becskerek    - 

21,934 

64 

33 

29-2 

■ 

150 

51-6 

M.— Ittebe 

2,243 

20 

13 

89-2 

590 

65-0 

ToroDtal 

hzerb-Ittebe 

4.802 

28 

19 

o6'3 

39-6 

67-7 

Szerb-Anidacz      - 

1,896 

179 

114 

944-0 

6010 

63-7 

^ 

Tdba 

1,695 

17 

5 

100-3 

295 

29-4 

Trencsen 

Sebestyenialu 

333 

15 

10 

4500 

3000 

666 



Budapest  - 

491,938 

889 

499 

1$'1 

10-1 

56'f 

~^ 

Szegeid      - 

85,569 

" 

28 

4-4 

3-3 

73-7 

Of  all  places  in  Hungary,  the  village  of  Szerb-Arad^z  in  proportion 
to  its  population  suffered  the  most  severely.  This  village  which  has  a 
population  of  1,896  is  situate  in  the  county  of  Torontil  on  the  River 
Theiss,  and  here  179  attacks,  of  which  114  were  fatal,  were  recorded  in 
the  course  of  some  four  weeks,  these  iigures  being  equivalent  to  an 
attack-rate  of  944  and  a  death-rate  of  601  per  10,000  of  the  population. 
As  to  the  circumstances  of  this  outbreak  no  data  have  been  received  in 
this  country. 

The  statistics  of  cholera  in  the  several  towns  and  villages  of  Hungary 
are  given  in  Table  E.*  (2)  appended  to  this  repoit,  and  the  relative 
mortality  from  cholera  in  tbe  several  counties  and  municipal  towns  is 
shown  graphically  in  Map  XXI. 

United  States. 

On  August  3l8t,  the  S.S.  "Moravia"  arrived  at  New  York  with 
immigrants  from  Hamburg.  The  vessel 'had  left  Hamburg  on  August 
1 8th,  with  358  steerage  passengers,  and  of  these  22  were  reported  to 
have  died  of  cholera  on  the  voyage.  The  first  death  occurred  on  August 
19th,  and  the  last  on  August  29th.  Upon  arrival  all  on  board  were 
apparently  in  good  health.     The  vessel  was  at  once  placed  in  quarantine, 


*  By  the  kindness  of  M.  JoHef  Kdrdsi,  the  Director  of  Municipal  Statistica  at 
Budapest,  I  am  enabled  to  include  in  this  table,  as  regards  the  majority  of  the  in- 
vaded counties,  the  dates  upon  which  the  fintt  cases  of  cholera  were  observed.  Thia 
information,  which  was  specially  obtained  from  the  Hungarian  Ministry  of  the 
Interior,  reached  me  too  late  to  be  incorporated  in  the  text  of  this  report. 
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and  the  removal  of  the  immigrantd  to  the  New  York  quarantine  sUition    ^^^-^0,12, 
at  Hoffman's  Island  ordered.    Further  cases  of  cholera  subsequently  On  the  Origin 
occurred  amougst  the  passengers  on  board  this  vessel.  fhe  wS^ern*  ^ 

In  view  of  the  danger  of  the  importation  of  cholera  to  the  United  ehcte^^n^W  • 
States  by  means  of  immigrants  from  infected  countries  stringent  quaran-  by  Dr.  Barry, 
tine  regulations  were  imposed  by  a  Circular,  dated  September  1st,  issued 
by  authority  of  President  Harrison.     According  to  this  Circuhir  it  wus  ^ 

ordered  "  that  no  vessel  from  any  foreign  port,  carrying  immigrants, 
"  shall  be  admitted  to  enter  at  any  port  of  the  United  States  until 
"  said  vessel  shall  have  undergone  a  quarantine  detention  of  twenty 
"  days  (unless  such  detention  is  forbidden  by  the  laws  of  the  State* 
**  or  the  regulations  made  thereunder),  and  of  such  greater  number  of 
**  days  as  may  be  fixed  in  each  special  case  by  the  State  Authorities." 

This  circular  was  to  take  immediate  effect,  except  as  regard  vessels 
already  afloat,  such  vessels  to  be  made  the  subject  of  special  considera- 
tion. The  effect  of  the  issue  of  this  circular  was  practically  to  suspend 
further  shipment  of  immigrants  for  the  United  States. 

Between  September  1st  and  September  16th  six  other  vessels 
"  infected  "  or  "  suspected  to  be  infected  "  with  cholera  arrival  at  New 
York.  The  following  were  the  vessels  in  question :  "  Rugia»"  Nor- 
mannia,"  "  Heligoland,"  "  Wyoming,"  "  Scandia,"  and  *•  Bohemia,"  all 
hailing  from  Hamburg,  with  the  exception  of  the  **  Wyoming,"  from 
Liverpool.  All  these  vessels,  with  the  exception  of  the  "  Heligoland," 
carried  immigrant?,  and  had  sailed  prior  to  the  issue  of  the  President's 
Circular.  Each  of  these  vessels  was  placed  in  quarantine  upon  its  arrival, 
but  the  accommodation  at  the  quarantine  stations  at  Swinburne's  Island 
and  at  Hoffman's  Island  was  found  to  be  insufficient  for  the  large  number 
of  persons  to  be  dealt  with— the  "  Scandia  "  alone  had  27  cabin  and  981 
steerage  passengers,  together  with  a  crew  of  77  hands— and  much  hard- 
sliip  and  discomfort  had  to  be  undergone  by  the  passengers  on  some  of 
the  vessels,  especially  those  brought  by  the  "  Normannia,"  a  vessel 
which  arrived  at  New  York  on  September  3rd.  In  order  to  provide 
adequate  accommodation,  the  State  acquired  Fire  Island  as  an  additional 
quamntine  station,  but  the  inhabitants  of  the  island  and  neighbouring 
mainland  offered  an  armed  resistance  to  the  landing  of  passengers,  and 
it  was  not  until  the  militia  had  br en  called  out  that  this  resistance  could 
be  overcome. 

The  total  number  of  cases  of  cholera  reported  to  have  occurred 
amongst  persons  arriving  at  New  York  by  the  seven  vessels  referred  to 
above  were  72  in  number,  and  of  these  44  proved  fatal  (1  in  August  and 
43  in  September). 

Prior  to  the  arrival  of  these  vessels  at  New  York,  76  deaths  from 
cholera  had  occurred  at  sea :  on  the  **  Moravia"  22,  "Normannia"  5, 
'*  Rugia  "  4,  "  Bohemia"  II,  and  "  Scandia  "  34. 

The  first  case  of  cholera  on  land  in  the  Unitt^d  States  occurred  in 
New  York  City  on  September  6th  six  days  after  cholera  had 
appeared  in  the  harbour,  but  the  announcement  was  delayed  until 
September  14th,  by  which  date  seven  cases  in  all  had  occurred,  of 
which  six  had  proved  fatal.  This  delay  was  stated  to  be  due  to  the 
time  required  for  the  bacteriological  examination,  the  presence  of  the 
comma  spirillum  being  made  the  diagnostic  test  in  all  cases.* 

Only  10  cases  of  cholera  were  recorded  to  have  taken  place  in  New 
York  durinor  1892,  and  of  these  the  last  case  occurred  on  September 
29th.     Of  the  10  persons  attacked  9  died. 

*  Sixteenth  Annual  Report  of  the  Board  of  Htaltfa  of  the  State  of  New  Jersey, 
1899,  p.  493. 
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On  September  18th,  at  New  Brunswick  in  New  Jersey,  a  man  in 
charge  of  a  canal  boat  died  of  cholera,  having  been  attacked  by  the 
disease  the  previous  day.  This  man  had  brought  his  boat  to  New 
Brunswick  from  New  York  Harbour,  where  it  had  been  Ipng  for  a 
month,  on  September  16th. 

In  October  five  suspected  cases  of  cholera,  of  which  two  proved  fatal, 
were  reported  to  have  occurred  at  New  Grahaick,  a  suburb  of  North 
Tonawanda,  in  the  State  of  New  York. 

The  total  cases  of  cholera  recorded  as  having  occurred  in  1892  in  the 
United  States  were  88  in  number,  and  of  these  56  were  fatal.  They 
were  distributed  as  follows  : — 


Attacks. 

Deaths. 

:New  York  City            .            -            -            .            - 
New  York  Bay            .            -            -            .            . 
Grahaick  (New  York)             .... 
Kew  Brunswick  (New  Jersey)            -           -            - 

10 

72 

5 

1 

9 

44 
2 
1 

88 

56 

Sebvia. 

Towards  the  end  of  October  Servia  was  invaded  by  cholera  from 
Hungary,  and  subsequently  a  few  cases  occurred  in  towns  situated  on 
the  bEinks  of  the  Danube,  but  there  was  no  serious  extension  of  the 
iiisease  in  the  country  during  1892.  Cholera  first  appeared  at  Semendria 
•on  October  7/19,  and  was  from  thence  transmitted  to  Belgrade  on 
October  12/24.  At  Semendria  seven  attacks,  of  which  five  proved 
fatal,  were  reported  to  have  occurred  during  1892.  At  Belgrade  18 
persons  were  reported  to  have  been  attacked  by  cholera  up  to  November 
10/22,  after  which  no  further  cases  are  said  to  have  occurred.  Of 
the  18  persons  attacked,  12  died.  During  October  and  November  the 
appearance  of  six  cases  of  cholera  was  reported  amongst  workmen  at  the 
Iron  Gates,  of  which  two  were  fatal.  The  only  other  town  in  Servia 
reported  to  have  been  infected  by  cholera  was  Dragojevatz,  a  town 
situate  in  the  county  of  Podringe,  and  lying  to  the  south  of  and  in 
direct  railway  communication  with  Belgrade.  At  this  place  two  isolated 
attacks  attributed  to  cholera  took  place  on  October  29th  and  November 
6th,  respectively,  and  of  these  one  proved  fatal.  With  this  exception 
all  the  places  in  Servia  invaded  by  cholera  were  situate  on  the  Danube. 
The  total  number  of  cases  of  cholera  reported  as  having  occurred  in 
Servia  was  33,  of  which  9  proved  fatal.  With  the  exception  of  two  or 
three  soldiers,  all  the  persons  attacked  by  cholera  belonged  to  the  lower 
working  classes. 

For  the  above  information  with  res  pect  to  cholera  in  Servia,  I  am  in- 
debted to  His  Excellency  M.  Alex.  Z.  Yovichetch,  Charge  d'Affaires  in 
London  for  the  Kingdom  of  Servia. 

Turkey  in  Asia. 

Arabia, 

The  occurrence  of  an  independent  diffusion  of  cholera  in  Arabia  in 
1892  has  already  been  referred  to  earlier  in  this  report.  I  now  propose 
to  refer  briefly  to  this  diffusion,  which,  so  far  as  is  known,  did  not 
extend  into  Europe  during  the  year  under  review. 
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Cholera,  which  has  prevailed  extensively  in  the  Vilayets  of  Hedjaz,  ^^'  A.  No.  12. 
and  of  Yemen  in  Arabia  during  1891,  was  reported  to  have  almost  On  the  Origin 
ceased  daring  the  first  quarter  of  1892.  It  appears,  however,  from  a  Jhe  w«lt«m  °^ 
report  made  by  Dr.  Malezian,  who  was  stationed  at  Kameran,  Diffusion  of 
that  in  April  1892,  some  cases  of  cholera  occurred  amongst  the  ^DSTaJ^r^y?^* 
Turkish  tit>op8  who  were  assembled  in  camp  at  Hadie,  but  did  not 
apparently  spread  to  any  extent  amongst  the  civilian  population.  In 
May  a  military  expedition  was  undertaken  against  the  fortress  of 
Zafir,  three  hours  distant  from  Hadie.  On  June  24th,  Zafir  was  taken 
by  the  troops,  and  immediately  afterwards  cholera  appeared  amongst  the 
inhabitants  of  the  place.  On  July  15th,  a  violent  outbreak  of  pholera 
is  reported  to  have  occurred  in  a  battalion  of  soldiers  who  had  marched 
from  Hadie  to  Zurak,  a  place  three  hours  distant.  On  July  31st, 
the  troops  who  had  been  engaged  in  the  operations  against  Zafir 
returned  to  Hadie  and  amongst  them  isolated  cases  of  cholera  appeared. 
On  August  15th,  an  extensive  outbreak  occurred  amongst  six  battalions 
of  ti*oeps  who  were  at  that  time  collected  together  at  Hadie.  On 
August  21st,  three  of  these  battalions  were  sent  to  the  headquarters  at 
Raho  and  tliere  joined  five  other  battalions  which  had  not  hitherto  been 
affected  by  ch<^era.  These  eight  battalions  were  employed  in  military 
operations  against  Chahil,  and,  on  August  25th,  cases  of  cholera  appeared 
amongst  the  men  of  one  of  the  five  battalions  which  had  not  up  to  that 
date  suffered,  and  after  the  troops  had  crossed  the  Wady  Mur  there 
followed  such  an  extension  of  the  disease  that  by  September  5th  400  of 
the  men  had  died.  After  the  taking  of  Chahil,  the  troops  were  ordered 
lit.  different  directions,  and  are  said  to  have  spread  cholera  wherever 
they  went.  A  large  number  were  sent  to  the  quarantine  station  on  tlie 
Island  of  Kamaran,  and,  on  September  28th,  it  was  reported  that  of  4,000 
troops  undergoing  quarantine  there,  upwards  of  150  had  died  from 
cholera,  and  that  three  of  the  quarantine  guards  also  had  succumbed  to 
the  disease.  Upon  their  release  from  quarantine  the  troops  were 
shipped  to  Syria  and  to  Asia  Minor. 

In  the  meantime  a  re-introduction  of  cholera  into  the  Vilayet  of 
Yemen  from  the  Somali  coast  had  taken  place  under  the  following 
circumstances.  On  August  20th,  a  vessel  from  the  Somali  coast  is 
stated  to  have  landed  some  400  slaves  at  the  little  harbour  of  Maidi. 
These  slaves  were  at  once  taken  on  to  Boni-Djama,  at  which  place 
cholera  almost  immediately  made  its  appearance  and  spread  to  the 
villages  round.  Some  of  the  slaves  were  taken  to  the  port  of  Loheia, 
and  there  also  cholera  followed  their  introduction.  Shortly  afterwards 
cholera  appeared  at  Beit-el-Fakih  on  the  road  to  Hodeidah,  first 
amongst  soldiers,  and  afterwards  amongst  the  civil  population.  Here 
the  disease  spread  rapidly,'and,  by  September  29th,  it  was  reported  that 
1,172  persons  had  been  attacked,  and  that  of  these  374  had  died. 
Cholera  is  also  reported  to  have  appeared  i  n  other  towns  and  villages  in 
the  neighbourhood  of  Hodeidah,  but  no  reliable  records  as  to  these  are 
available. 

Africa. 

Somaltland, 

Early  in  April  cholera  was  reported  to  be  prevalent  on  the  Somali 
Coast  between  Zeila  and  Berber,  the  disease  being  said  to  have  been 
introduced  by  ve-sels  from  the  coast  of  Yemen  in  Arabia.  On 
April  29th,  it  was  reported  to  have  made  its  appearance  at  Harnir, 
where  it  caused  great  mortality.  The  information  with  respect  to  the 
prevalence  of  cholera  in  the  Somali  country  is  extremely  meagre,  but 


Digitized  by  VjOOQ IC 


-\PP.  A.Xo.12. 

On  the  Origin 
und  Progrtsa  of 
the  Western 
Diffusion  of 
Cholera  in  1882 ; 
by  Dr.  Barry. 


208 


from  despatches  from  A.den  it  would  appear  to  have  diminished  in  its 
intensity  towards  the  end  of  July.  The  following  figures  with  respect 
to  the  estimated  deaths  due  to  cholera  are  taken  from  a  report*  pre- 
sented to  the  Italian  Government  by  Prof.  Pagliani. 


Name  of  Place. 


Ras  Djuhouti 

Zeilah 

Berber 

Bulbar 

Harrar 

Total 


Deaths  from  Cholera. 


300 
400 
300 
500 
8,500 


10,000 


The  diffusion  of  cholera  in  Arabia  in  1892,  reported  above,  is  of 
especial  interest  as  it  was  due  to  an  invasion,  which  had  taken  place 
in  1891  along  the  Bed  Sea  pilgrim  route,  and  which,  as  has  already 
been  seen,  had  early  in  1892  been  transmitted  to  the  Somali  coast 
of  Africa,  again  returning  from  thence.  This  cholera  epidemic  was 
quite  distinct  from  that  which  had  invaded  Europe  by  way  of  Russia, 
and  from  that  which  had  arisen  in  the  neighbourhood  of  Paris,  and  it 
was  in  all  probability  to  this  1891  cholera  that  the  epidemic  which 
caused  such  ravages  at  Mecca  in  the  pilgrimage  of  1893  was  primarily 
due. 

*  CJonBiglio  Supcriore  di    Sanitk     Circa  i   fatti    principali  riqaardanti  I'igiene 
e  la  sanit^  pubblica  nel  regno  nei  due  ultimi  qnadrimestri,  1892. 

Relaiione  del  Direttore  Prof.  L.  Pagliani  letta  nella  fioduta  del  17  Dicembre 
1892. 

i  Roma,  1898. 
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Popu- 
lation, 
Census 
189  L 

Date  of  first 

Total  Deaths 

Cholera 

Date  of  last 

recorded 

recorded 

Death-rate 

recorded 

Department. 

Commune. 

Death  from 

from 

per  10,000 

Death  from 

Cholera, 

Cholera, 

Popu- 

Cholera, 

1892. 

1892. 

lation. 

1892. 

^ 

Nanterre 

li),480 

March  3 1 

67 

64'2 

Sept.    16 

Neuilly 

29,444 

April   18 

32 

iO'S 

Oct.       5 

Puteaux 

17,646 

»      13 

53 

30-0 

Nov.      5 

IleSaint-Denis 

2,268 

«      18 

S 

99-7 

Sept.    29 

Coarbevoie 

17,597 

H      15 

88 

21-6 

Oct.        1 

Saint-Denis     - 

50,992 

,.      17 

104 

20'4 

Dec       4 

Vanves 

6,815 

„      18 

8 

4-4 

Sept.    26 

Colombes 

18,918 

„      18 

21 

111 

Oct.     31 

LeTallois-Perret 

39,857 

„      21 

68 

IVi 

,.         17 

Suresnes 

8,404 

„      24 

20 

9S'S 

Oct.      11 

Saint- Ouen      - 

25,969 

„      30 

142 

54-6 

„         22 

Clichy- 

30,698 

May      4 

46 

i4'2 

Nov.      4 

Paris   - 

2,424,705 

„       16 

907 

4'S 

Dec.     26 

Asni^res 

19,575 

„       24 

25 

12-7 

Nov.      2 

Boulogne-sur-Seine 

82,569 

June      2 

31 

9*5 

Oct.      17 

Montreuil-sous-Bois    - 

23,986 

„      -6 

19 

7-9 

Dec.     13 

Maiflons  Alfort 

7,853 

7 

4 

5'i 

Aug.    28 

AuberriUiers   - 

25,022 

„       11 

134 

53-9 

Oct.      13 

Ftotin 

21,847 

„       28 

39 

47'S 

Dec.     17 

La  Coumeuve  - 

1,542 

..       29 

6 

\3S'9 

? 

ViUemomble    - 

8,725 

„       18 

1 

2'6-\ 

? 

Issy     - 

12,830 

„       28 

7 

5-4 

Sept.    10 

Seine  - 

GenneriUiers  - 

5,837 

„       27 

13 

22-2 

„        28 

GentUIy 

15,017 

,,       29 

7 

4-6 

,.       30 

Malakoff       ^  . 

9,144 

July       5 

1 

[ff] 

July       5 

Pre-Saint-Gervais  (Le) 

8,138 

6 

2 

2-4 

Sept.      4 

Le  Bourget 

2,258 

„         7 

6 

26-6 

Aug.      6 

Kpinay 

2,591 

7 

7 

27-0 

.,        15 

Saint-Maur      - 

17,333 

8 

4 

2-2 

Sept.      8 

Dugny 

611 

„        16 

1 

\_16'4-] 

? 

Pierrefitto 

1,824 

„       25 

2 

10  9 

4 

Alfortville 

7,984 

Aug.      2 

3 

3-7 

n        22 

Choisy-le-Roi  - 

8,449 

7 

2 

S'4 

Aug.    21 

Cbarenton  ^     - 

15,306 

M         16 

5 

3-2 

Oct.        3 

Saint-Maurice  - 

6,658 

M       22 

8 

4-3 

Aug.    29 

Ivry     - 

22,357 

„       28 

7 

31 

Oct.      16 

Vitry-sur-Seinc 

7,161 

„       23 

2 

S'7 

4 

Bomainville     - 

2,106 

.,       24 

2 

9  5 

Sept.    26 

Bondy - 

3,638 

„       25 

5 

i'4 

,»          G 

Baffnolet 
Booigny 

6,124 
1,540 

M       27 
Sept.      1 

1 
2 

•     13' 0 

Aug.      7 
Sept.   22 

Nogcnt-sur-Marne 

8^99 

4 

2 

2  4 

Oct.       5 

Arcaeil 

6.088 

„       22 

1 

[/•6] 

Sept.    22 

Le  Perreux     - 

6,699 

,.       23 

1 

>-4] 

„       23 

Vincennes 

24,626 

Nov.     10 

2 

0-4 

Dec.     1 1 

ViUejuif 

4,294 

H       23 

1 

12'3] 

Nov.    23 

Saiot-Aignan  - 

3,879 

April      7 

15 

4^i'4 

Dec.       9 

MoncbauxSorang 

841 

July      1 

2 

5f$'7 

Sept.    2:i 

Seine  Xn- 

Canteleu 

8.630 

.,       11 

6 

16-5 

18 

Havre  - 

116,369 

.,       15 

498 

42  7 

Oct.      2.-5 

fSri«w«. 

Sierville 

701 

Aug.      1 

2 

2^-5 

Sept.    17 

Tocqueville-en-Caux   - 

329 

M           6 

1 

[30-4] 

Oct        6 

Rouen- 

112,352 

„       12 

72 

6' 4      Dec    22 
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Popu- 

! 
Date  of  first  Total  Deaths 

Cholera    Date  of  last 

recorded 

recorded 

Death-rate  |  recorded 

Department. 

Commune. 

lation^ 
Census 

Death  from 

from 

per  10,000  Death  ftxnn 

1891. 

Cholera, 

Cholera, 

Popu- 

Cholera, 

1892. 

1892. 

lation. 

1892. 

Sanvic 

6,380 

Aug.    13 

15 

21'S 

Oct.      15 

Graville-Ste-Honorine 

7,500 

„       15 

64 

S5'3 

„       1» 

Dieppe 

22,771 

„       17 

79 

34' 7 

,,       29 

Sotteville-l^s-Rouen     - 

16,386 

,.       18 

11 

6-7 

Sept.    1 8 

Hermanville    - 

176 

»       21 

4 

2^-5 

„        16 

B16viUe 

2,843 

„       23 

10 

35-1 

»        27 

Caudebec 

2,336 

„       23 

8 

34'3 

Dec.     12 

Gueures 

737 

n        23 

15 

203-5 

Oct       5 

Darn^tal 

6,460 

„        24 

% 

3'i 

Aug.    30 

Uarfleur 

2,307 

„        24 

9 

39-0 

Sept.    28 

Amfr^vUlc-la-Ml-Voie 

1.376 

„       25 

1 

17-3] 

Aug.    25 

Greges 

281 

„       25 

2 

7i'S 

Oct.      16 

Neuville-le«-Diepp3     - 

2,136 

„        25 

2 

9-4 

Sept.    27 

Lillebonne 

6,500 

„        26 

3 

4-6 

Aug.    29 

Flamets-Fr^tils 

358 

M        27 

4 

iii'S 

Sept.     27 

Martin-figlise  - 

513 

„        27 

1 

[yp-5] 

Aug,    27 

Monville 

2,520 

„       28 

11 

43-6 

Nov.    30 

Epouville 

700 

„        29 

5 

7i'5 

Sept.      8 

Petit-Couronne  (Le)  - 

771 

,.        29 

5 

64'9 

„        17 

Criquetot-d'Esneval     - 

1,424 

„       80 

1 

[7-01 
[/p-0] 

Aug.    30 

Ouainville 

528 

Sept.      1 

1 

Sept.      1 

Elbeuf 

21,404 

5 

10 

4-7 

Oct.      10 

Gournay          -           - 

3,829 

»         5 

4 

iO'4 

Sept.    15 

Ambrumesnil  - 

406 

5 

1 

[^4-6] 

Oct.        5 

Notre  Dame  de  Bonde- 

2,859 

M          « 

4 

i4'0 

8 

ville. 

Kouelles 

630 

6 

1 

{.U'7] 
66'i 

Sept.       6 

Seine      In- 
ferieure —    . 

Fontaine-le-MaUet 
Vatteville 

6S2 
908 

7 
8 

1 
6 

7 
Oct.      14 

cont. 

F6camp 

13,577 

,,         8 

8 

2-2 

Sept.    25 

Veulcs  -            -            - 

964 

9 

3 

3f'i 

»         12 

Val-de-la-Haye 

382 

„         9 

I 

[^6.«] 

9 

Belbeuf 

605 

„       10 

2 

33-i 

12 

Sotteville-8ur-Mer 

788 

„       11 

2 

23'4 

19 

Sahurs 

550 

«       11 

1 

[f^-«] 

Sept.    1 1 

Aumale 

2,219 

„       18 

4 

iS'O 

Nov.     14 

Dampicrrc 

642 

„       14 

1 

\iiS'4] 

Sept.    14 

Montivilliers    - 

5,344 

«       14 

10 

i$'7 

Oct.     24 

Cuy.  St.  Fiacre 

423 

n       15 

1 

[f5-6] 

Sept    15 

Tr6port  (Le)  - 

4,569 

„       15 

21 

46-0 

Oct     18 

Saint-Paer 

978 

„       15 

2 

SO' 4 

6 

Petit-Quevilly  (Le)      - 

10,688 

„       18 

1 

10-9] 

Sept    18 

Sle-Agathe-d'Aliennont 

301 

y.         19 

1 

33' 2] 

19 

OflEranville 

788 

„       19 

1 

;^**7] 

19 

Thil-Mannerillft 

501 

„       20 

1 

'20'0\ 

20 

Saint-Mart  in-du-Manoir 

518 

»       20 

1 

'19'S\ 

Sept.    20 

Omonville 

252 

„       21 

1 

'39'6\ 

»       21 

Bolbec 

12,028 

„       21 

2 

i'7 

Oct.        6 

Saint-Aubin-sur-Scie    - 

676 

»       25 

2 

29-6 

Sept.    30 

Pavillj 

2,957 

„       26 

1 

li7'3'] 

„      26 

Lintot  - 

577 

„       26 

1 

,.       26 

Uoulme  (Le)  - 

2,128 

,.       28 

8 

i4'i 

Dec.     24 

Luin6«y 

1,163 

»       29 

1 

[^•6] 

Sept    29 

Eu       - 

4,693 

,.       30 

8 

6-4 

Oct,     16 

Saint- Maurice-d'Etelan 

328 

„       30 

1 

\29'S] 

Sept.    80 

NeufchAtel 

4,006 

Oct.        1 

1 

12'5\ 

Oct.        1 

Barentin 

4,418 

2 

1 

[^•^] 

2 
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Popu- 
lation 

Date  of  first 

Total  Deaths 

Cholera 

Date  of  last 

recorded 

recorded 

Death-rate     recorded 

Department. 

Ck)mmune. 

Census 

Death  from 

from 

per  10,000  , Death  from 

1891. 

Cholera, 

Cholera, 

Popu-          Cholera, 

1892. 

1892. 

lation.            1892. 

r 

La  Poterie 

514 

Oct.      10 

1 

[fP-5] 

Oct.      10 

Sainte-Adresse 

2,511 

n 

9 

19 

„         13 

Forges-Ies-£aux 

1,867 

«         15 

1 

[5-4] 

15 

Saint-Saens      - 

2,399 

17 

3 

i2'5 

M           31 

Cott^rrard 

263 

M          19 

2 

760 

20 

landes-yielles-et-neuves 

208 

„         21 

1 

[4^-01 

„         21 

Stine       In- 

Fontaine-le-Bourg 

1,434 

„         21 

1 

[7-0 

„         21 

fericure —    • 
conU 

Vieux  Boaen  - 

470 

„         25 

1 

\91'3 

titalondes 

348 

^         26 

1 

„         26 

Mesnil-Pannerille 

499 

81 

2 

40-0 

Nov.       5 

Grande-Couronne 

1,463 

Nov.       1 

4 

27'3 

„       18 

Torcy-le-Grand 

607 

„         1 

3 

49-4 

„       14 

Malaunay 

2,062 

„         7 

1 

[4-^] 

„         7 

TouifreTille-8ur-£ur$  - 

268 

„       22 

8 

il2'3 

Dec.       4 

Yvetot 

7,617 

„       28 

4 

5-2     '  Nov.     26 

Loavetot 

? 

„       24 

3 

? 

„       29 

Aiyenteuil 

13,339 

April   le 

122 

91-5 

Sept.    11 

Poissy 

6,432 

May     14 

a 

31 

May     18 

Beaumont-snr-Oise 

3,099 

June    24 

18 

SfS'O 

Sept.      3 

Bezons 

2,406 

,.      28 

8 

33-2 

July     19 

Montmorency  - 

4,577 

July       6 

6 

13- i 

Sept.    29 

Pontoise 

7,422 

„        7 

S 

S'1 

„       10 

Enghien 

2,C70 

8 

5 

1S^7 

Aug.    17 

Gonesse 

2,642 

.,       12 

22 

83-2 

Sept.      6 

Blanc-Mesnil  (Le) 

165 

„       13 

2 

i2i'0 

July    22 

Groslaj 

1,233 

„       15 

1 

[S'i] 

„       15 

Marly-la-Ville  - 

845 

•„       19 

4 

47-3 

Sept.    10 

Sarcelles 

2,118 

,.       21 

45 

202-0 

.,        2 

Hardricourt     - 

290 

„       30 

8 

t03-5 

Dec.     29 

Seine  et  Oise- 

VUliere-le-Bel 
Ezanville 

1,649 
199 

Aug.       1 
.,       17 

3 

1 

^r*       ^ 

Aug.      5 
„         17 

1  Survilliers 

526 

„       20 

1 

„         20 

;  Vaud'Heriand 

69 

„       26 

1 

'' 

26 

Versailles 

51,679 

,.       31 

8 

Sept.    29 

NeuUy-sur-Marne 

6,374 

Sept.      1 

1 

■ 

»         1 

£ragny 

412 

„         2 

1 

'■ 

„         2 

Bougival 

2,823 

,.         3 

1 

„         3 

Raincy  (Le)    - 

5,477 

.,         5 

1 

■ 

„         5 

Livry  -            -            - 

3,238 

.,       15 

2 

„       16 

Isle- Adam  (L*) 

3,470 

„       17 

2 

5'S 

„       24 

Taverny 

2,042 

„       23 

1 

YA 

„       23 

Chatou 

3,580 

,.       26 

1 

„       26 

Noisy-le-Roi    - 

653 

„       29 

1 

[15-3' 

„       29 

Rueil  -            .            - 

9,937 

Oct.       4 

8 

3-0 

Oct.      17 

Borau  -            -            - 

748 

May       6 

1 

[13-4^ 

May       6 

Marolle(» 

607 

June    26 

6 

98-S 

Sept.      4 

Bresles 

2,199 

July     18 

1 

1-8] 

July      18 

Clermont 

5,617 

Aug.    20 

1 

Aug.     20 

Chantilly 

4,231 

,.      21 

6 

14'2 

Oct.      17 

Oiae  - 

Saint-Samson  - 

418 

»      24 

1 

[23-9] 

Aug.     24 

Beauvaifi 

19,382 

„       81 

5 

2-6 

Sept.    27 

Saint-Firmin   - 

1,095 

Sept.      3 

1 

r  9-1] 

„        3 

Ermenonville  - 

487 

„        7 

1 

20-5' 

,.         7 

Escles 

217 

„         8 

1 

>'0\ 

„        8 

Allonne 

8,303 

„       10 

1 

\4< 

„       10 
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Table  A. — continued. 


Department. 


Oise — cont. 


Marne 

Gard   - 
Basscs-PjToni^es 


Bouches  -  du  - 
Kh6D0 


Seine  -  et  • 
Marne 


:{ 


Finist^re 


Eurc-et-Loir 


^mme 


Commune. 


Longueil-Sainte-Marie 

Varinfroj 

Thury  - 

Mont^pilloj     - 

Gouvieux 

MareoiUsur-Oarcq 

Compi^^e 

Montataire 

Chevreville 

Fontenay-Torcy 

Chevricres 

Saint-Maximin 

Coorteuil 

Sempignj 

Songeons 

Vitry-le-Fran9oi8 
Pont-Faverger 
Dizy  Magenui  - 


Nlmes  - 

Briscous 

Marseille 
Allanch 

Juilly  - 
Mitry-Mory 
Clay-Souilly    - 
Meaux 

Trilbardeau      - 
Monsigny 
Garrard 
Congis 
Cr6gy  - 
Chauconiu 
IslcR-l^s-Villenoy 
Fontainebleaa  - 

Font-Croix 

Piougcau 

Plouvorn 

Sainte-Seve 

Quimper 

Tr^meven 

Quimperl6 

LjEuubezellec    - 

Bonneval 
Meslay-le- V  idamc 
Brou     - 
Boissy-le-Scc   - 

TerramesDil 

Beauvnl 

Estrces-Deni^court 


Popu- 
lation, 
Census 
1891. 


966 
132 
475 
207 

2,117 

740 

14,498 

5,296 
366 
258 
815 

1,354 
241 
445 

1,056 

8,022 
2,233 
2,462 

71,623 

1,517 

403,749 
3,073 

.     1,073 

1,823 

1,936 

12,833 

381 

? 

1,278 
778 
367 
212 
236 
14,222 

2,496 

3,088 

3,130 

598 

17,406 
1,072 
8,049 

16»084 

3,789 
515 

2,656 
610 

756 

3,709 

500 


Date  of  first  Total 

recorded 
Death  from 

Cholera, 
1892. 


Sept. 

11 

»> 

15 

>i 

21 

«> 

24 

1* 

26 

» 

27 

30 

Oct.  3 
4 

,.  11 
18 

„  19 

„  21 

n  24 

Nov.  8 

June  12 

Aug.  24 

Nov.  30 

June  27 

July  10 

July  12 

Oct.  11 

July  13 

Aug.  26 

Sept.  4 

»  5 

,.  7 

,.  13 

n  14 

„  16 

»  20 
28 
18 


Oct. 


July  14 

»  24 

Sept.  18  I 

Oct.  19 

»  29 

Nov.  24 

Dec.  5 

„  24 

July  li 

Sept.  2 

„  22 

„  iJ4 

July  16 

.,  20 

Sept.  4 


Deaths 
recorded 

from 
Cholera, 

1892. 


10 

89 

1 

2 

1 
1 
7 
1 
1 
1 
5 
1 
I 
1 
1 

1 

1 
1 
1 
3 
1 
1 
3 

35 

1 
1 
1 


Cholera 
Death-rate 
per  10,000 
Popu- 
lation. 


SI'O 

[70-71 

2-1 

iJ'O 

[t-l] 

HO '3 

0-7 

1         65-9 


iS'6 

[o-J] 
[J-5] 
5-5 

[?) 
[^/•^] 

'A7'i} 
yi2-3] 
[0-7] 

[6-7] 

[i6'7] 

i'7 

[9-3} 

[/•«j 

1-9 


9S'3 

if9'4: 

[3'b' 
U6  4] 

26'4 

[^•71 
[fO-OJ 


Date  of  last 
recorded 

Death  from 

Cholera, 

1892. 


Oct.  13 

Sept.  15 

,.  21 

M  24 

Oct.  5 

Sept.  27 

Oct.  20 

Nov.  10 

Oct.  4 

„  11 

18 

Nov.  25 

Oct.  21 

24 

Nov.  1 

June  12 

Aug.  24 

Dec.  13 

Dec.  28 

Sept  9 

I  Nov.  13 

j  Oct.  U 

I  July  16 

Aug.  26 

Sept.  4 

Nov.  5 

Sept.  7 

!       „  13 

Oct.  27 

Sept  20 

„  28 

Oct  18 


July  14 

,.  24 

Sept.  13 

C»ct.  19 

Nov.  8 

.,  24 

Dec.  5 

„  26 

Sept.  9 


July     20 

20 

Sept      4 
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Popu- 
lation, 
Opnsus 

Date  of  first 

Total  Deaths 

Cholera 

Date  of  last 

recorded 

recorded 

Death-rate 

recorded 

Department. 

Coiiimnne. 

Death  from 

from 

per  10,000 

Death  from 

1891. 

Cholera, 

Cholera, 

Popu- 

Cholera, 

1892. 

1892. 

lation. 

1892. 

Villers-Br^tonneax 

5,625 

Sept.     11 

1 

[/•5] 

Sept.      11 

Qaiyi^res 

378 

„      24 

3 

79-5 

Oct.          7 

Roye   -            -            - 

8,931 

Oct.       8 

2 

5  1 

8 

Hem    - 

417 

16 

1 

[«4-o] 

16 

AbbeviUe 

19,851 

„        21 

19 

9-6 

Dec.       24 

Tbieolloy-la-Ville 

205 

„         27 

1 

W'^ 

Oct.        27 

Beaucamps-leVienx    - 

1,797 

„         28 

1 

[J-6] 

28 

Gaucourt-sur-Somme  - 

? 

Nov.       8 

2 

? 

Nov.       17 

Pont-Rcmy      - 

1,426 

„       11 

2 

iAO         „       12 

St.  L^er-le-Pauvre     - 

78 

»       14 

2 

256-5     \       „         25 

w 

Qaesne  (Le)  - 

267 

.,       28 

1 

[^•5] 

„         28 

Dordogne 

Salon  - 

507 

July     19 

2 

S9'4 

July       25 

C6te^'0r 

Dijon  - 

65,428 

„       21 

1 

[0-^] 

21 

Meorthe-et-     / 
Moselle      -\ 

Nancy  -            -            - 

87,110 

„       26 

2 

0-2 

Sept.        8 

Hondreville      - 

597 

Oct.        4 

8 

i34'0 

Oct.        19 

Tonne • 

Aoxerre 

18,036 

July     27 

1 

[0-6]  1  July       27 

<■ 

Broay  - 

4,934 

,.       28 

1 

[2-0' 

Julv       28 

Saint-Amand   - 

12,043 

Aug.      2 

1 

Au^.         2 

Denain 

18,258 

,.        19 

10 

5*5 

29 

Dunkerque 

39,498 

Sept.      1 

85 

S9 

Dec.       29 

Trith-Saint-L^er 

3,537 

1 

12 

38-9 

Nov.      22 

Saint- Saulve     - 

2,751 

2 

4 

14  5 

Sept.      12 

Maing  -            -            - 

2.391 

4 

14 

58-6 

Oct.         9 

Valenciennes   - 

28,700 

5 

4 

1^4    '  Sept.      29 

Pr6seau 

2,086 

„         6 

1 

-^•^ 

6 

Seboorg 

1,691 

.,        12 

I 

5-9 

,,          12 

Douai  -            -            - 

29,909 

,.        15 

1 

Q'3] 
3-8' 

„          15 

Douchy 

2,650 

„        16 

1 

16 

Aubry  -            -            - 

1,165 

V       17 

1 

'8-6' 

17 

Steeue 

1,079 

„       23 

6 

556     ;  Dec.         4 

Beuvrages 
Sin-le-Noble     - 

1,677 

24 

4 

23-8    '  Oct.         1 

6,502 

»       26 

1 

[f-^l 

Sept.      26 

Marly  - 

2,424 

,.        29 

1 

U'< 

„        29 

Nord- 

Coudekerque-Branche  - 

3,537 

Oct        2 

2 

5-7 

Dec.         9 

Bosendael 

7,432 

9 

8 

40 

Oct.        18 

Warhem 

2,198 

„        12 

1 

U-6] 

12 

Bray-Dunes     - 

1,347 

,.        15 

2 

14-6 

21 

T^urches 

4,707 

„       15 

1 

[2-11 

15 

Spycker 

670 

Nov.      8 

1 

li4'9] 

Nov.        3 

Bourbourg-Ville 

2,468 

,.        11 

3 

12-1 

„         17 

Bourbourg-Campagne  - 

2,744 

„        18 

2 

7-3 

„         17 

Cappelle 

687 

.,        18 

1 

I5'l] 

13 

Watten 

1,948 

.,        15 

1 

15 

Craywick 

515 

M         17 

3 

5S'3 

„         20 

Saint-Momelin 

307 

„       23 

1 

[38-6] 

23 

Graiid-Fort-Philippc    - 

2.842 

M       23 

24 

94^4 

Dec.       29 

Petite-Synth     - 

2,918 

«       27 

I 

[S'4} 
[6 -5] 

Nov.      27 

Pitgam 

1>49 

Dec.       2 

I 

Dec.         2 

Bergues 

5.380 

„         5 

2 

S'7 

6 

Saint-Pol-ior-Mer 

6,312 

6 

4 

6-3 

..          12 

> 

Mortagne 

1,173 

„       12 

I 

[tf-5] 

12 

K     7691( 

). 

P 
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Popu- 
lation, 
Census 

Date  of  first 
recorded 

Total  Deaths 
recorded 

Cholera 
Death-rate 

Date  of  last 
recorded 

Department. 

Commune. 

Death  from 

from 

per  10,000 

Death  from 

1891. 

Cholera, 

Cholera, 

Popu- 
lation. 

Cholera, 

1892. 

1892. 

1893. 

Indre-et-Loire 

Tours  - 

60^35 

Aug. 

1 

2 

0*5 

Aug.        1 

Vosges 

Spinal 

23,223 

»» 

1 

2 

0-9 

Sept.      23 

Haute-Marue  - 

Saint-Dizier     - 

13,372 

f» 

3 

2 

1-5 

Aug.         4 

Aude  - 

Caux-et-Sauzens 

527 

»> 

8 

1 

[/9-0] 

Aug.         8 

Pacy-sur-Eure 

1,926 

»> 

16 

2 

10-4 

Sept.        5 

Freneuse-sur-Riale 

659 

>• 

24 

8 

121-4 

1 

Pont-Audemer 

6,084 

» 

26 

25 

41-1 

n 

Menn^ral 

870 

»» 

27 

2 

23-0 

Oct.        22 

Serquigny 

1,058 

»> 

28 

8 

S9-5 

Sept.        7 

Brionne 

3,577 

»» 

29 

35 

97-8 

Oct.       20 

Nassandres 

590 

S«pt. 

I 

4 

678 

Sept.        5 

Manneyille-Bur-Bisle   - 

800 

»» 

2 

3 

37'4 

22 

Harcourt 

834 

»» 

5 

I 

112-0} 

5 

St.  Pierre-de-Vouvray  - 

599 

» 

5 

2 

33-4 

6 

Eure- 

Boisnej 

339 

»i 

5 

2 

59-0 

11 

Perriers-la-Campague  - 

228 

>* 

7 

3 

131 '6 

9 

Monfort-sur-Risle 

635 

» 

9 

2 

31-5 

15 

Calleville 

414 

» 

9 

1 

\24'2-] 

9 

Bernay 

8,016 

x 

10 

3 

3-7 

15 

Porte^oie 

140 

» 

12 

1 

I7i'3'\ 
112' 3 

12 

St.     Ouen-de-Thouber- 

802 

»> 

19 

1 

19 

ville. 

St.  MardB-de-Blacarville 

453 

»» 

26 

1 

\22  1' 

26 

Criquebeaf-sur-Seine  - 

1,079 

Oct. 

6 

1 

\9'3 

Oct.         6 

- 

Alizay 

583 

»» 

12 

1 

117 '1\ 

12 

Sarthe- 

Les  Mans 

57,412 

Aug. 

20 

5 

0-9 

Sept.      23 

r 

Aigrefeuille     • 

1,648 

Aa«. 

21 

1 

[6'1^ 

Aug.      21 

Ohar  entC'-l  n- 

St.  Georges-de-Cubillau 

407 

Sept. 

15 

1 

m'6\ 

Sept,      15 

ferieure. 

Bussac 

555 

» 

16 

1 

[iS'O 

16 

Mazeray 

La  Rochelle     - 

607 

»> 

24 

1 

[l6'3' 
LO'4: 

24 

- 

26,800 

Dec. 

16 

1 

Dec        16 

CAtes-du-         r 
Nord.           \ 

P16rin  - 

5,846 

Aug. 

25 

1 

[«:3 

AufiT.       25 

Saint.  Bricuc    - 

19,948 

Sept 

15 

1 

Sept.      15 

Honfleur 

9,450 

Aug. 

28 

8 

8-5 

Dec         8 

Deauville 

2,582 

Sept. 

8 

14 

33-3 

Oct.        27 

Calvados 

TrouTille 

6,248 

>f 

7 

14 

22'4 

16 

Liseaux 

16,260 

>i 

19 

19 

11-7 

Nov.       15 

Touqaes 

1,287 

Oct. 

2 

I 

17'8] 

Oct.          2 

Corrdze 

Roche-le-Peyroux 

453 

Aug. 

30 

1 

122-1] 

Aug.      30 

Orno- 

Rai      - 

626 

Aug. 

30 

1 

[f6-0] 

Aug.      30 

H^nwlt 

Agde   - 

7,389 

Aug. 

31 

1 

[1-3] 

Aug.      SI 
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Department. 


Morbihan 


Aitne 
Aveyron 

Manohe 

Mease- 

Majenne 

Haate-Savoie 


Loire-Inf^ri- 
eure. 


Vendee 


Cher- 


-{ 


Commune. 


Faou6t(Le)    . 

Caadan 

PIsmeur 

Lorient 

Biantec 

Qa6m^D6 

Hennebont 

Baud  - 

Vaones 

Port-Looit 

Croix  - 

Garres 

Inxtnzac 

Languidio 

PalMs  (Le)      - 

Lesdins 

Bourg-et-Comin 
Saint-Quentin  - 
AuInois-ioas-Laon 
Ombsy 

Flavin  • 

Aspri^res 

Capdenac 

Margueray 

Tourlaville 

Cherbourg 

Sauvemesnil     - 

Octeville 

Equeurdreville 

Gonneyille 

Anderville 

Jametx 


St.  Denis-de-Gastines  • 


Bluffy  - 

Nantes 

Chantenay-sur-Loire 

Indre  - 

Doulon 

Coneron 


Sable8-d*01onne8  (Lea) 


Sancerre 

M^D^treoI-sous-Sancerre 

Thauvenay 


Popu- 
lation, 
Census 
1891. 


8^77 
7,670 
12,413 
42,116 
6,717 
1,865 
6,972 
4,768 
21,504 
3,431 
4,935 
1,227 
3,436 
7,122 
5,113 

698 
434 
47,551 
489 
413 

1,496 
1,201 
3,265 

273 

7,382 

38,554 

1,230 

3,028 

5,421 

815 

455 

565 


3,043 


174 

122,730 

14,139 

3,517 

5,521 

5,377 


11,557 


3,853 

1,858 

711 


Date  of  first 
recorded 

Death  from 

Cholera, 

1892. 


Total  Deaths 
recorded 

from 
Cholera, 

1892. 


Sept. 

*i 
Oct. 

it 
Nov. 


Dec. 


Sept. 


Sept 


Sept 


Oct 
Nor. 

»» 
Dec. 


1 

4 

12 

25 

6 

6 

12 

16 

25 

27 

S 

2 

7 

12 

15 


2 

4 

M         12 

Oct.      21 
„       28 


2 
22 
23 

6 
17 
17 
27 
8 
4 
20 
10 


Sept      7 


Sept      8 


Sept.  10 

Sept  11 

Nov.  10 

„  24 

„  28 

Dec.  1 


Sept    14 


Sept  17 
Not.  6 
Dec.      8 


1 

22 

14 

101 

43 

2 

14 

2 

1 

12 

I 

7 

2 

1 

1 

1 
1 
2 
2 

4 

1 

I 
1 

1 

30 

87 

2 

5 

12 

I 

1 


61 
5 
3 
2 

1 


10 


Cholera 
Death-rate 
per  10,000 
Popu- 
lation. 


^:0 

28*  7 
11*3 
U'O 
73-5 
10-7 
20*1 

4'2 
[0-5] 
35*0 
[2-0] 
57-1 

5*8 

[23*0] 

40*9 
96' S 


[36'6-] 
40*1 
22*6 
16*2 
16*5 
22*  1 
{12*31 
\22*0] 

159' 2 


\3*3-] 


230*0 

5*0 
35 
S'5 
3*6 


^•7 


Date  of  last 
recorded 

Death  from 

Cholera, 

1892. 


Sept.     1 

Dec.  24 

„     25 

,.     31 

„     30 

Nov.  23 

Dec.  29 

„       7 

Nov.  25 

Dec.  22 

,.       2 

,.     29 

„      18 

n       12 
n        15 

Sept.    2 

„       4 

,.     15 

Oct.    24 

Nov.    7 


[6-71 

Sept.    2 

6-3 

..     22 

l3-l\ 

„     23 

Sept  6 
Dec.   II 

„  29 
Sept  29 
Dec.  14 
Nov.  29 

»  20 
Dec.   10 

Oct.    21 


Sept.    8 


Sept  lU 

Dec.  28 

„    ao 

Nov.  30 

Dec.   15 

..        1 


Oct.      I> 


Sept.  17 
Nov.  G 
Dec.     3 


P  2 
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Popu- 
lation 

DateoffiretTotal  Deaths 

Cholera 

Date  of  last 

recorded 

recorded 

Death-rate 

recorded 

Department. 

Ck)miunne. 

Census 

Death  from 

from 

per  10,000 

Death  from 

1891. 

Cholera, 

Cholera, 

Popu- 

Cholera, 

1892. 

1892. 

lation. 

1892. 

Portel  (Le)     - 

5,329 

Sept.    17 

59 

iiO-e 

Dec.  29 

Saint-Omer 

21,661 

„       17 

9 

4-2 

„     28 

Boologne-sur-Mer 

45,305 

„       25 

38 

7-9 

.,       2 

Calais  - 

66,867 

„       28 

25 

4-4 

„     21 

Hinges 

1,122 

Oct.        1 

2 

i7'S 

Oct.    15 

Lapugnoy 

1,677 

4 

2 

i1-9 

„     26 

Auchel 

7,262 

5 

2 

S'$ 

„     28 

Outr^au 

3,862 

5 

10 

25-9 

Dec.  16 

Dannes 

628 

6 

8 

47'^ 

Oct.    17 

Lefaux 

331 

7 

3 

90  6 

»      12 

Carvin 

8,000 

7 

2 

2-5 

„      11 

Saint-Etienne  - 

1,479 

„       10 

6 

40-6 

„     20 

Sangatte 

2,025 

11 

6 

29'6 

Not.  18 

Gulnes 

4,502 

„        14 

3 

6-7 

Dec.     1 

Sainte-Marie-Kerque   - 

1,565 

„        14 

2 

12'S 

Nov.  22 

Coudette 

1,172 

„        16 

1 

[S'5] 

Oct    16 

Staples 

3,816 

„        21 

43 

112-8 

Dec.  28 

Hesdin  I'Abb^ 

582 

„        21 

1 

[17-2] 

Oct.    21 

Tubersent 

410 

„        30 

4 

97-6 

Nov.  11 

Cormont 

343 

Nov.       2 

1 

[29-2] 

»       2 

Montreoil 

3,603 

5 

15 

4i'7 

Dec.  28 

Frencq 

908 

5 

6 

66-1 

„     80 

Saint-Josse 

788 

»       13 

I 

li2'7^ 

Nov.  13 

Ardres 

2,473 

..        19 

5 

20-2 

Dec.     9 

Camiers 

860 

,.        19 

2 

23-2 

Nov.  19 

Attaques  (Les) 

1,614 

,»        20 

3 

1S-S 

Dec.     2 

Brumes 

881 

„       20 

2 

22-7 

Nov.  21 

Huc(]nelier8     - 

714 

„       20 

3 

42-0 

Dec.     5 

Pas-de-Calais  " 

Berlinghem 

349 

„       20 

1 

[f-7] 

Nov.  20 

Coologne 

1,341 

..,       21 

1 

[7-s] 

„     21 

Hesdin 

S,409 

„       23 

2 

5-9 

Dec.     7 

1  Cucq    - 

829 

»       25 

2 

24-1 

„       6 

'  St.-Martin-Boulogne    - 

4,669 

„       25 

2 

4'S 

.,     11 

Preures 

745 

,.       27 

11 

147 'S 

M     26 

Dohem 

923 

„      28 

1 

[fO'8] 

Nov.  28 

Halinghem 

458 

Dec.       3 

0 

196-5 

Dec.   25 

Conrset 

457 

3 

1 

'21-9'] 

„       3 

Widehem 

365 

4 

1 

„       4 

Balinghem 

567 

4 

2 

35-d 

.,       6 

Saint- Aubin    - 

175 

6 

1 

[57-2] 

n         6 

LaCalotterie   - 

489 

6 

2 

40-9 

M          7 

Bourthes 

1,001 

6 

2 

20-0 

„      10 

Ecuires 

632 

6 

1 

[IS-S] 

,.       6 

Brexent-Enocq 

361 

8 

I 

l27'7j 

„       8 

Hnbersent 

873 

.,       10 

1 

[26-ff] 

,.     10 

Inxent 

294 

»       11 

2 

6S-0 

»>     14 

Beussent 

691 

.,       11 

1 

[14-5] 
[7-5] 

«     11 

lieaurainville   - 

1,325 

„       11 

1 

„     11 

Halloy 

467 

„       12 

2 

42-S 

„     21 

Enquin 

168 

„       18 

1 

[59-5] 

„     18 

** 

Neuville-sur-Mer 

835 

„       18 

1 

■12-0} 

„      18 

A  iroii-Notre-Dame 

255 

„       14 

1 

'39-2] 

„     14 

Nielles-l^s-Bl^uin       - 

762 

M         14 

3 

39-3 

„     26 

Parenty 

588 

»       17 

3 

510 

„     21 

Amplier 

724 

„       18 

4 

55-3 

..     24 

Oye     - 

2,879 

,»       21 

5 

21-0 

„     31 

NeufchAtel      - 

1,369 

M       29 

1 

[7-3} 

„     29 
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Table  A. — continued. 


App.  a.  No.  12. 


Department 

Commnne. 

Popu- 
lation, 
Census 
1891. 

Date  of  first 
recorded 

Death  from 

Cholera, 

1892. 

1 

Total  Deaths 
recorded 

from 

Cholera, 

1892. 

Cholera 

Death-rate 

per  10,000 

Popu- 

hition. 

Date  of  last 
recorded 

Death  from 

Cholera, 

1892. 

Loiret- 

Charmont 

600 

Sept.    22 

1 

[f6'7] 

Sept.     22 

Pnjr-de-D6me- 

Thiers  - 

16,814 

Oct.       I 

2 

1-2 

Oct.       9 

Ardennes 

Bethel 

7,136 

M           1 

[^•4] 

„         1 

Drdme 

SMeron 

629 

..        5 

[/5-9] 

„        5 

Doubs 

Beftan9on 

56,055 

„        7 

0-5 

n       26 

Gironde 

Saiut-Chrifitoly 

1,695 

.,       16 

[^•9] 

.,       16 

Var     - 

Solli^-Pont    - 

2,705 

„       87 

U'S 

Nov.      6 

Charente 

Courlac 

233 

Nov.    28 

[4^-9] 

M       28 

Maine-et- Loire 

Combr^ 

1,935 

Dec.     14 

[5.^] 

Dec.     14 

Tablb  B. 

Cholera  in  Belgium  from  comnieocement  of  Epidemic  to 
October  I2th,  1892. 


Communes. 


Date  of 

First 
recorded 
Case  of 
Cholera. 


Population, 
Census 
1890. 


Total  recorded 
Cholera. 


Cases. 


Deaths. 


Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  12, 
1892. 


Provincb  of  Flavdbb  Osibntalb. 

Aspelaera  .  -  July  20-  1,223 

Etichove  -  -  »  28  -  2,356 

Evergem  -  -  Aug.  21  -  6,948 

Alost      -  .  .  „  28-  25,544 

Destelbergen  -  -  »»  28  •  3,925 

Steendorp  .  -  „  25  -  2,932 

Burght  -  -  .  „  26  -  2,570 

Gendbrugge  -  -  „  27  -  8,262 

Gand     -  -  -  „  27  -  148,729 

Haesdonck  .  .  „  28  -  2,742 

Termonde  -  -  »t  28  -  9,606 

Beveren-Waes  -  -  „  29  -  8,637 

Zwyndrecht  -  -  „  «0  -  4,619 

Rupelmonde  -  .  >»  31  -  3,182 

Baesrode  -  .  Sept  1  -  4,188 

Assenede  -  -  ,,  1  -  4,795 

Basel     .  -  -  „  4.  3,088 

Melle     -  .  -  „  7-  3,880 

Moerbeke-Waes  -  „  8  -  5,345 

Tamise  -  -  .  „  8  -  11,039 

Herdersem  -  -  „  21  -  1,483 

Kn>«      -  -  -  „  26-  2,354 

Orembergeii  -  -  Oct.  5  -  2,662 

^hoorisse  -  -  »>  9  •  2,389 

Doel       -  -  -  „  11  -  2,330 


1 



1 

1 

15 

2 

— 

88 

51 

33 

16 

3 

7 

1 

— 

2 

1 



6 

5 

21 

12 

I 

1 

I 

11 

9 

8 

2 

1 

3 

— 

1 

1 

220 

123 

m 

i'6 

i74'0 

62-2 

3-6 

0-3 


2'4 

6-3 
29'0 


iS'O 
20-2 

[is] 


On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Oho]erainl898; 
by  Dr.  Bury. 
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App.A.No.12, 

On  the  Origin 
und  Progress  of 
the  Western 
Diffiisionof 
Cholera  inl892i 
by  Dr.  Barry. 


CommaDes. 


Table  B.^-^ontinued, 


Date  of 
First 
recorded 
Case  of 
Cholera. 


j  Population, 

Census 
1       1890. 


Total  recorded 
Cholera. 


Cases.    Deaths. 


Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  13, 
1892. 


Province  of  Flandrb  Occidentale. 


Mouscron 

Bruges  - 

Ooteghem 

Boolers 

Oedelem 

Gits 

Damme 

Bnellegem 

Bombeke 

Helchin 


July 

26- 

Aug. 

31- 

»> 

81- 

Sept 

2- 

9* 

3- 

ff 

5- 

*> 

17- 

t 

18- 

i 

t 

21- 

f 

22- 

13,764 
47,497 
1,818 
20,389 
5,143 
3,220 
1,085 
1,147 
5,768 
1,276 


1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

8 

2 

5 

8 

1 

1 

1 

1 

1 

1 

17 

.      18 

10' e] 

15-51 
10-5] 

6-8 
^'7 


Pboviitcb  of  Hainaut. 


Jumet   -  -  - 

Boux     -  -  - 

Pecq      -  -  - 

Montigny-sur-Sambre    - 

ChAtehneau-Gilly 

ChAtelet 

Maobraj 

Haine-St.-Pierre 

Nalinnes 

Str6py-Bracqueg 

Marchienne-au-Pont 

Charleroy 

Toumai 

flarchies 

Goi^   -  •  - 

Ath       -  -  - 

Fl^nu    .  -  - 

PAtnrages 

Wasmes 

Quaregnon 

8t.  Gmslain 

Antoing 

BouYeroy 

Bmyelles 

Bandcur 

Ghlin    .  .  - 


Aug. 

13- 

28,927 

»> 

19- 

8,430 

*f 

23- 

1,990 

»t- 

24- 

15,479 

n 

25- 

20,449 

f> 

29- 

11,176 

>» 

29- 

1,586 

f» 

30- 

4,186 

„ 

31- 

2,587 

Sept 

1- 

5,070 

>* 

S- 

15,157 

>» 

2- 

20,668 

»» 

5- 

84,442 

*f 

10- 

1,541 

»» 

11- 

1,579 

«f 

19- 

93«B 

t) 

20- 

4,410 

*} 

20- 

10,789 

»> 

21- 

13,105 

»» 

22- 

14,861 

t> 

23- 

8,759 

It 

26- 

2,678 

it 

26- 

509 

Oct. 

1- 

1,092 

>» 

2. 

8.887 

M 

3- 

4,570 

10 

7 

2 

— 

2 

1 

1 

1 

2 

— 

.» 

1 



1 

2 



1 

1 

1 

I 

— 

10 

7 

40 

21 

27 

7 

10 

1 

5 

4 

1 

1 

1 

1 

1 

— 

2 

2 

1 

1 

132 

68 

*-9 


u 


[SP] 

OS- 
'6-3' 


13' 

19- 

5- 

4' 
10- 

[19' 


S-» 
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Communes. 


Table  B. — continued. 


Date  of 
First 
recorded 
Case  of 
Cholera. 


Population, 

Census 

1890. 


Total  recorded 
Cholera. 


Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  12, 
1892. 


App.  a.  No.  U. 

On  the  Oriifin 
and  Progress  of 
the  Western 
Diffusion  of 
Cholera  in  1892 ; 
^  Dr.  Barry. 


Pbovince  of  Anvebs. 


Anvers  - 

Niel       - 

Boom    - 

Hingene 

Bjmenam 

^i&ines 

SanthoTen 

Gheel    - 

Bomhem 

Willebrueck 

Eeckeren 

Hoboken 

Hemixem 

Herenthals 

Merxem 

Desschel 

Terhagen 

Wilryck 

Thisselt- 

Austruweel 

Breendonck 

St.  Amand 

Oelegeliem 

Ranst    - 

Schelle  - 

Borgerhout 

Weert    - 

Homheek 

Calmpthout 

Mariekerke 

Rnmpst  - 

Lierre    - 

Bnytbroeck 

Blaesveldt 


Aug. 


Sept. 


Sept. 


Oct. 


15- 

224,012 

26- 

6,020 

26- 

13,892 

27- 

8,739 

28- 

2,239 

29- 

51,014 

29- 

1,107 

30- 

12,026 

81- 

5,463 

2- 

8,164 

2- 

4,806 

8- 

6,987 

4- 

3,676 

4- 

6,007 

5- 

8,458 

5- 

2,099 

5- 

2,400 

6- 

5,495 

8- 

1,882 

10- 

604 

10- 

2,052 

12- 

2,647 

13- 

1,382 

14- 

1,627 

15- 

2,020 

15- 

28,882 

15- 

752 

16- 

2,095 

20- 

3,625 

25- 

1,222 

27- 

4,066 

29- 

20,138 

1  - 

1,912 

1 

1,295 

251 

92 

76 

39 

101 

49 

35 

2 

16 

— 

— 

29 

18 

64 

40 

15 

9 

4 

8 

4 

13 

7 

2 

11 

7 

1 

2 

2 

1 

3 

1 

— 

— 

11 

7 

8 

(     J 

— 

1 

2 

60 

13 

1 

4 

— 

715 

338 

4'i 
64'S 
35-3 

5-3 

3*i 


33-0 
49-0 

3-7 
Si'7 
6-7 
$-3 
9  5 
S9*2 

iO'6 
33"f 

[4-9] 
ii'3 


S'4 
39-9 

i6'4 
32-0 

SO'9 


Li^ge  - 
Fl^ron  - 
Cherette 
Seilles    - 


Pbotikce  of  Ll^OB. 


147,660 
2,122 
2,531 
2,825 


Anj?. 

24  - 

Sept. 

16- 

I> 

25- 

Oct. 

8- 

2 

1 

1 

1 

1 

1 

1 

— 

5 

8 
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APP.  i.No.l2. 

On  the  Origin 
and  Proffress  of 
the  Western 
Bifftision  of 
Cholera  in  1892; 
by  Dr.  Barry. 


Communes. 


Table  B. — continued. 


Date  of 
First 
recorded 
Case  of 
Cholera. 


Population, 

Census 

1890. 


Total  recorded 
Cholera. 


Cases. 


I 


Deaths. 


Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  12, 
1892. 


Pbovincb  op  Bbabant. 


Dilbeek  - 

Uccle     - 

Schaerbeek 

Molenbeek  St.  Jean 

Bruxelles 

Glimes  - 

Etterbeek 

Vilvorde 

Sichem  - 

Anderlecht 

St.-Gilles 

Liedekerke 

Jxelles  - 

Biez 

Hal 

Overyssche 

Erps-Querbs 

Londerzeel 


Aug.  25  - 
„    26- 


Sept, 


Oct. 


29  - 

I  - 

3- 

8- 

4- 

8- 

14- 

18- 

21  - 

23- 

24- 

28- 

80- 

1  - 

6- 

11  - 


2,195 

13,400 

50,826 

48,728 

176,188 

661 

17,785 

11,138 

2,807 

82,311 

40,289 

3,250 

44,497 

624 

10,441 

5,830 

2,206 

4,707 


1 

— 

1 

— 

I 

i 

50 

43 

6 

5 

1 

1 

2 

2 

3 

3 

2 

— 

20 

13 

1 

— 

9 

3 

1 

— 

1 

— 

1 

1 

3 

1 

1 

1 

1 

— 

105 

75 

O'S 

i'i 
2-7 

4-0 

9-2 


[0-9' 


Diepenbeek 
Quaedmechelen  • 
Borloo  - 
Looz-la-viUe 


PROVnf CB   OP  LiMBOUBG. 

3,642 
20  -    1,342 
25  -     561 
Oct  10-    2,349 


1 

1 

1 

1 

1 

1 

1 

— 

4 

3 

[2'7\ 
li7'9] 


Pbotincb  OP  Namub. 


Vierves  - 
Andenne 


Sept.    8- 
„    80. 


799 
7,075 


1 

1 

— 

2 

— 

Meix-devant-Vlrton 


PbOTINOE   OP  LUXBMBOUBO. 

1  Sept.  11-1  872     I  7 
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Table  C. 

Cholera  in  the  German  Empire  from  the  Commencement  of 
the  Epidemic  to  November  19M,  1892. 


App.  a.  No.  12. 

On  the  Origin 
and  Proeress  of 
the  Weetem 
Diflfiision  of 
Cholera  in  1892 ; 
by  Dr.  B»ny. 


County  (Kreis) 

Date  of  first 

recorded 

Case  of 

Cholera. 

Population, 

Cholera, 

Cholera 
Death-rate 

or  County  Town 
(Stadt  Kreis). 

Place. 

Census 
1890. 

_per  10.000 

Population 

to  Nov.  IWh 

1891. 

Cases. 

Deaths. 

STATES  OF  HAMBURG: 

Hamburg 

Hamburg  - 

Aug.  16 

622,530 

16,956 

8,605 

1SS'2 

PBUSSLA. 

Altona  (town)    - 

Altona  (town) 

Aug.  19 

14»,249 

572 

328 

S2'9 

Lauenburg 

Aug.  21 

5,101 

43 

25 

49-0 

Havekost  - 

„     26 

181 

1 

1 

[55'S] 

Lauenburg        -. 

Breitenfelde 

M     27 

690 

1 



Schiphorst 

„     29 

374 

1 

— 

-. 

^   Ratzeburg 

Sept.     1 

4,823 

2 

2 

4-7 

'   Utersen     - 

Aug.  28 

5,311 

7 

3 

5-7 

Langenfelde  -  Stel- 

lingen. 
Pinneberg 

.,    23 

3,096 

6 

2 

6-5 

„     26 

3,777 

4 

3 

7-9 

Elmshom  - 

,.     26 

9,803 

6 

8 

3-1 

Blankenese 

„     26 

8,922 

8 

7 

irs 

Lockstedt 

„     26 

2.700 

8 

5 

iS'5 

Heidgraben 

„     27 

444 

I 

— 

— 

Bellingen  - 

«     31 

1,061 

1 

— 

— 

Scholenfleth 

„     31 

1,212 

1 



— 

Schulau    - 

„     81 

361 

3 

2 

55-3 

Pinnebcrg 

Osdorf      - 
GeestermfLhe 

„     31 
Sept    1 

915 
706 

1 
3 

1 

114'^ 

Neuendeieh 

„       1 

544 

1 

— 

Garstedt   - 

„       1 

1.242 

2 

1 

Nienstedten 

.,      2 

1,206 

2 

I 

Haselau    - 

«       2 

853 

1 



Moorrege  - 

„       2 

1,194 

I 

.« 

— 

Tangstedt- 

„       2 

645 

1 

— 

— 

Kl.  Flottbek 

„       8 

1,015 

3 

2 

i9'7 

Knmmerfeld 

M         6 

421 

I 

— 

Kdlln 

M        8 

195 

1 

1 

[51*3-] 

Baa-Besenbek      - 

„       9 

381 

2 

__ 

Lutzhom  • 

Oct.     5 

575 

1 

— 

— 

Kiel  (town) 

Kiel  (town) 

Aug.  25 

69,172 

21 

11 

1*6 

Elsdorf     . 

Aug.  25 

886 

1 

1 

[55-7] 

Schfilp      - 

.,     25 

366 

1 

•— . 

Rendsbuig 

„     28 

13,195 

15 

11 

S'3 

NorderdithmaF- 

Hemme     - 

Aug.  25 

1,114 

1 

1 

[9-0] 

schen. 

'   Waudsbeck 

Aug.  25 

20,571 

64 

43 

20-9 

Schiffbek  - 

..     26 

3,201 

11 

1 

[5-f] 

Stormam    (part 

Poppenbfittel 

„     26 

586 

2 

2 

34' i 

oO. 

Harkesheide 

.,     26 

500 

1 

1 

[20'0'\ 

Hinschenfelde       - 

..     27 

2,070 

10 

9 

43-5 

Bethwischfeld       -  J 

,.     28 

454 

1 

1 

[/^•y] 
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App.A.No.12. 

Table  C. — continued. 

County  (Kreis) 

Place. 

Date  of  first 

recorded 

Case  of 

Cholera. 

Population, 

Census 

1890. 

Cholera 

Cholen 

Deatb-nte 

nerlCOOa 

Population 

to  Not.  19th. 

189£. 

or  Couuty  Town 
(Stadt  Kreis). 

Gases. 

Deaths. 

GOVBBNKENT  DISTRICT   OP  SCHLESWIG COUt, 

Stormarn    (part 
of)— cow/. 

Grabau     - 
Hummelsbfittel     - 
Havighorst 
Bramfeld  - 
Abreniiburg 
Sasel 

GUnde      - 
Wulfsdorf 
Steinbek    - 
Oldenfelde 
Oejendorf 
Tangstedterbeide  - 

Aog.  28 
„    29 
„    30 
M     81 
.,    81 
M     81 
„    81 

Sept.    1 
„       1 

,.       4 

„      8 

179 

512 

420 

1,169 

1,625 

502 

281 

217 

1,472 

820 

418 

807 

1 

1 
3 

[36-0] 

106-9 

[31-2, 
37-2 

Kiel      - 

Socbsdorf 
NeumOnster 
Scbierensee 
Bollhuserteich 
Ottendorf  - 

Aug.  28 
,•    30 

Sept.    11 
,,       2/ 
,,       8 

911 
17.589 

169 

401 

} 

* 

1 
1 
1 

* 

? 
[«4-9] 

Husum  - 

Arlewatt(Oldenip) 

Aug.  29 

466 

— 

— 

Oldenburg 

Brodau     - 

Aug.  29 

823 

1 

1 

[/^•^] 

Tiockstedter  Camp 
I  Lockstedt- 
BIomeBcbe    Wild- 

Aug.  29 
n     80 
„    80 

480 
176 
685 

10 

5 

i04'i 

Steinburg 

nisz. 
Beidenfleth 
Neuendorf 
MOnsterdorf 
Wewelsfleth 
Rethwisch 
Itzehoe     - 

»     81 
Sept    1 
„      4 
„      6 
,,      5 
„      9 

946 
927 
687 
1,242 
876 
12,481 

1 
1 
1 
1 
3 
1 

[10-6] 

\14'5\ 

79'S 
[0-^ 

chleswig 

Kappeln    - 
Scbleswig  - 
Erfde 

Aug.  80 
Sept.    4 

2,492 

15,123 

1,469 

1 

[OJ} 

PlOn      . 

P15n 

Aug.  81 

3,212 

— 

— 

Eiderstedt 

Tanning    - 

Sept.    2 

3,228 

1 

[S'O 

Tondern 

Amrum  Island 

Sept.    2 

670 

— 

— 

Segeberg          -| 

Saifeld     - 

Sept    4 
„      8 

4,552 
569 

2 

35"f 

Siiderdithmar- 
scheD. 

Meldorf    - 

Sept  11 

8,377 

1 

— 

*■" 

GOTERNMBNT  Dl 

STRICT  OF  LUKBBUBG 

: 

Uarborg 

Altenwerder 
Wilbelmsburg 
Ehestorf  - 
Finkenwerder 
Neuhof    . 
Lauenbrocb 

Aug.  21 
„    22 
„    24 
M     25 
M     26 
M    29 

1,945 
8,766 
145 
755 
900 
745 

16 
116 

1 

10 
61 
J 

3 
8 
3 

51^5 
691 
\690-\ 
39-7 
33'S 
40-3 

•  Six  cases  removed  from  Sududorf  to  Kiel 
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Table  0. — continued. 


App.  a.  No.  i2. 


County  (Kreis) 

or  Coan^  Town 

(Stadt  Kxeif). 


Place. 


Date  of  first 
recorded 
Case  of 
Cholera. 


QOYMVNMEaXT  DUTRICT  OP  LuNEBXTBO— C<m/. 


Harbnrg— colli. 

Uelxen  - 
Winsen  -J 

L&neburg         -  4 
Harbnrg  (town)  - 

•{ 


Bleokede 


Dannenberg 
Bnrgdorf 


■{ 


Over 

Eckel       - 

Nenland  - 

Ballenhansen 

Immenbeck 

Friesenwerdermoor 

Uelxen     - 

Winsen  - 
Fahrenholz 
Achterdeich 

Barf5rde  - 
Artlenbnrg 

Harburg  (town)   - 

GU>8ewerder 
Kleinborg  -  Bnrg- 
lehn. 

Drethem  - 

IHesmesland 

Schutschnr 

Bnrgdorf  - 


Kehdingen 


GOYBBKICBNT  DiBTJUOT  OF  StXDB  : 

Assel 

HamelvOrden 

Freibnrff 

BfltzfleSi  - 

Nenland  - 

Krantsand 

Drochtersen 

M«M)rende 

Cranz 

EBtebrdffge 

Nenenfelde 

Hove 

KOnigreich 

Baxtehnde 

Francop  - 

Ladecop  - 

Borstel     - 

Twielenfleth 

Jork 

Steinkiroben 

Mittelnkirohen 

Botenbnig 

Heobthansen 
Kenhaus  - 
Belnm 
Hllll 


Jork     - 


Botenbnrg 


Kenhaus 
Oder. 


( 


Aug.  29 
„  80 
„    81 

Sept.  1 
„  8 
„     16 

Aug.  24 

Aug.  95 

Sept.  15 

„     15 

Aug.  27 
„     80 

Aug.  27 

Aug.  29 
Sept.    2 


Aug.  81 
Sept.    8 

Sept    4 


Aug.  24 


» 

80 

» 

80 

Sept. 

2 

»> 

4 

l» 

5 

Aug. 

25 

» 

25 

Sq>t. 


25 

25 

28 

26 

27 

81 

81 

I 

2 

4 

19 

29 


Aug.  28 

Aug.  80 

Sept.    8 

,»      8 

Oct.     8 


Population, 
Census 
1890. 


Cholera 


Cases.   Deaths. 


658 
127 
677 
261 
299 
186 

7,700 

8,867 
185 
156 

184 
459 

84,835 

56 
452 


155 
102 
180 

8,386 


2,949 
1,771 
2,278 
2,881 
1,285 
1,155 
3,756 

645 

586 

759 

1,829 

477 

770 

3,443 

678 

629 

1,906 

1,102 

1,870 

1,176 

870 

2,888 

715 
1,655 

659 
1,023 


8 
1 

1 

1 
8 

22 


4 
6 
2 

14 
6 

12 
9 

4 

1 
11 
43 
4 
6 
1 
4 
1 
8 
1 
3 
1 
2 


Cholera 

Death-rate 

per  10,000 

Fqpulation 

to  Nov.  19th, 


1 
2 

18 

I 
1 


9 

4 
7 
5 

1 
1 
7 
21 
1 
5 
1 
1 


[7^-73 
44-3 
76*5 


43-6 
3-7 


129-0 
196-0 
[77'0} 


i0*2 
16'9 

3^-6 
38-6 
60*6 
13  3 

92-2 

114'S 

[21-01 

64'9 

12-91 

IU'7} 


14'6 
23-0 

114-0} 
[6^0] 
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App.  a.  No.  12. 

Table  C. — continued. 

County  (Kreis) 

or  County  Town 

(Stadt  Kreis). 

Place. 

Date  of  first 

recorded 

Case  of 

Cholera. 

Population, 

Census 

1890. 

Cholera 

Choler* 
Death-r»t6 

PopolAtion 

to  Nov.  Wth. 

1888. 

Cases. 

Deaths 

GOVERNMBKT  DISTRICT   OP  STiJ)B— «m/. 

• 

Stade    - 

Stade 

Nottensdorf 
Blidersdorf 
Stadersand 

Aug.  31 
Sept.    4 

„    18 
„    20 

10,191* 
343 
513 
93 

5 
2 

1 
1 

3 

1 
1 

g-9 
\iO7O 

Achim  - 

Achim 

Sept.  18 

2,820 

5 

4 

14-8 

Gov£BNMRirr  BiSTBiCT  OP  Potsdam  : 

Westprignitz    -• 

Wittenberge 
Madlich    - 
Billow       - 
Comlosen  - 

Motrich    - 

Aug.  25 
Sept.    2 
..      2 
„      3 
„       5 
„     13 

12,590 
498 
270 
603 
2,768 
850 

21 

1 
1 
3 

1 
1 

8 

1 
1 
3 

1 

6-4 
[20- /I 

49-8 

Charlottenburg 
(town). 

Charlottenburg 
(town). 

Aug.  30 

76,518 

8 

5 

0-6 

Westhavelland .  | 

Bathenow 
Planer  lock 

Sept.    1 
,,    27 

16,353 

6 
1 

3 

1 

1-8 

Templin 

Zehdenik 

Sept.    2 

3.890 

1 

1 

[«-P] 

Niederbamim   - 

Neu  Weiszensee  - 

Zerpensohleose     - 

Malzer  lock 

Liebenwalde    (Fi- 
now  Canal. 

Nieder-Sch5nhan- 
sen  (in  the  fo- 
rest). 

Rnmmelsburg 
(workhouse). 

Sept    2 

„    28 
Oct.      2 

M        2 

18,015 
1,816 

1 
1 
1 
1 

1 

* 

1 
1 

1 

1 

Spandau  (town) 

Spandau  (town)    - 

Sept.    9 

44,495 

2 

2 

0-4 

Overbamim       -4 

Eberswalde 
Hegermflhle 

Sept.  11 
M     17 

16,122 
2,877 

5 
2 

4 
2 

9-5 

8-4 

Angermflnde     - 

Schwedt  - 
Hohensaathen 
Boat  in  Oderberger 
Lake. 

Sept.  1.5 

„    21 

Oct.     1 

9,756 
955 

1 
2 

1 

1 
2 

1 

SO-9 

Osthavelland     - 

Boat   at    Pichels- 
werder. 

Oct.     1 

— 

1 

1 

p] 

GOVBBNMBIIT   DISTRICT  OF  OSNABRUCK  : 

Osnabrack 

Osnabrtlck 

Aug.  25 

39,929 

1 

1 

[0-«] 

Iburg      - 

Dissen 

Aug.  27 

1,646 

1 

1 

[«•/] 

*  Two  Mset  remoTed  from  Bmnmelsborg  WorkhouM  to  Berlin. 
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Table  C. — continued. 

App.  a.  No.  12. 

County  (Kreis) 

or  County  Town 

(Stadt  Kreis). 

Place. 

Date  of  first 
recorded 
Case  of 
Cholera. 

Population, 

Census 

1890. 

Cholera 

Cholera 

Death-rate 

per  10,000 

Population 

to  Nov.  19th, 

1892. 

Clases. 

Deaths. 

GOTXRHICBNT  DISTRICT  OF  MjLGDXBUBO  : 

Salzwedel 

Perver      - 

Aug.  26 

1,070 

1 

[p-5] 

Magdeborg  (town) 

Magdeburg  (town) 

Aug.  28 

202,284 

11 

6 

9-3 

Wolmiintedt 

Rog&tz     - 

Aug.  30 

1,986 

— 

— 

Kalbe   -           -| 

Glinde      -  • 
Aken 

Aug.  81 
Sept.    2 

884 
6,109 

1 

[7^6] 

Jtrichow  II.    " 

SchoUene  - 
Woltersdorf 
Gross- Wusterwitz 

Sept    2 
M     11 
«    18 

1,205 

371 

1,173 

2 

1 
1 
2 

LS7'o: 

i7'0 

Wansleben       -{    ^^^^n       I 

Sept.  10 
Oct.   16 

2,595 
2,572 

1 
2 

1 
1 

[5-91 
13' 9] 

Stendal  - 

Carlbau  near  Tan- 
genntlnde. 

Sept  22 

76 

2 

2 

293-0 

GovsKNicsNT  District  of  Oppbln: 

Qrofls  Strehlitz  - 

Sucbau     - 

Aug.  27 

418 

2 

1 

[^•9] 

Leobschatz 

Deutscb  Neukircb 

Aug.  27 

1,152 

1 

— 

— 

GovERNMKirr  District  of  Posbn: 

Erotofchin          -  |  Ruda        -            -  |    Aug.  28 

825 

1 

1 

[JO-^] 

City  of  Bbrlut: 

Berlin     •            -  |  Berlin       -            -  |    Ang.  29 

1,579,244 

32 

15 

O'l 

GovxRincsia'  District  of  Koblenz  : 

Koblenz  (town)  - 

Koblenz  (town)    - 

Aug.  29 

82,671 

3 

0-9 

St.  Goar  - 

St.  Goal    . 

Sept  27 

1,469 

1 

[6-5] 

Mayen    -          -  -j 

MieMnbeim 
Polch       - 
Plaidt       - 

Sept.  28 
Oct.    14 

»       16 

1,075 
2,674 
1,509 

6 
2 

f3-^ 

Koblenz  - 

Benndorf  - 

Oct.    17 

5,017 

— 

— 

Marienburg      in 
HannoTer. 

Moritzberg 

Aug.  SO 

2,000 

2 

2 

lO'O 

Hildesheim 

Hildesheim 

Aug.  81 

38,481 

2 

1 

[P'3-] 

Zellerfeld 

ZeUerfeld  - 

Sept.    1 

4,400 

1 

1 

•  [2'3-] 

GOYBRHMBNT  DISTRICT  OF  SlBALSUKD: 

GreifcwM        -{|«-J:?^^.           : 

Aug.  31 
Sept.  10 

21,624 
7,889 

1 
1 

1 
1 

ro-51 

[1-3^ 

j^tralsnnd  (town) 

Stralsund  (town)  - 

Oct.     6 

28,984 

1 

1 

[«-^] 
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App.  a.  No.  12. 

Tablb  C^^cpntinued. 

Countj  (Kreis) 

or  Ck)untj  Town 

(Stadt  Kreis). 

Place. 

Date  of  first 

recorded 

Case  of 

Cholera. 

Popolation, 

Census 

1890. 

Cholera 

Cholen 

ti^NorTlSth. 
1891. 

Cases. 

Deadifl. 

GOYBBNMEICT    DiSTBICT    OF   KoSLIN : 

Stolp      -           -  1  Stolpmilnde           -  | 

Sept.     2 

1,957 

1 

— 

— 

GOTERNKENT   DISTRICT    OF  MiNDEN  : 

Bielefeld             •  |  Bielefeld  *             -  | 

Sept.     2 

39,950 

1 

— 

GOVBBITMENT  DiSTBIOT  OF    BTETTnC: 

■- 

Naagard  - 

Liibzin     - 

Sept.    3 

1.765 

6 

2 

i1'3 

Kandow 

Grabow  on  Oder  - 
Stolzenhagen 
Kratzwiek* 
Ziillchow  - 
Frauendorf* 
GUenken* 
Schillersdorf 
Grartz  on  Oder     - 
PdUtz       - 

Sept.    5 
„     12 
„     18 
„    18 
n     19 
„    21 
M     22 
„    29 
„     29 

15.703 

2,027 

278 

6,788 

2,741 

883 

898 

4,431 

3,905 

1 
6 

5 

3 
3 
2 

1 

6 

99-6 

50*9 

[76] 

Stettin  (town)    - 

Stettin  (town)       - 

Sept.    8 

116,228 

28 

17 

1*5 

Ueckwrmiinde-  -• 

Ueckermunde 
Ziegenort  - 
Torgelower     Hol- 

l&uderei. 
Tolgelow  - 

Sept.  13 
„    17 
o    18 

»     19 

6.112 

1,986 

500 

3,029 

12 
4 

7 

1 

11 

^e-o 

15' i 
60-0 

[3-3] 

Greifenhagen    -  • 

Fiddichow 
Pakulent  - 

Sept.  28 
Oct.      1 

2,709 
460 

1 
1 

^■■n 

Greifenberg 

Scbwessow 

Sept.  22 

337 

1 

[«9-7] 

Saatzig  - 

Stargard    (in  Po- 
merania). 

Oct.     2 

23,785 

1 

[0-4] 

Usedom-Wollin  - 

Bwinemilnde 

Oct     4 

8,510 

1 

-  ['•«] 

Demmin  - 

Demmin   • 

Oct     7 

10,886 

3 

3 

8-8 

GOYERNXUKT   DISTRICT  OF  H^KNOVKR 

Hanaover  (town) 

Hannover  (town)  - 

Sept    3 

163,593 

2 

1 

[005] 

Syke       - 

Kirchweyhe 

Sept.    4 

1.145 

2 

— 

— 

Hoja      - 

Bruchhansen 

Sept.  22 

2,126 

3 

— 

— 

GOVRRKMENT  DISTRICT   OF  DOSSBLPOI 

if: 

Klere     - 

Kleve 

Sept    5 

10,407 

1 

1 

[0-9] 

Krefeld  (town)  - 

Krefeld  (town)     - 

Sept  14 

105,871 

1 

— 

Duisburg  (town)- 

Duisborg  (town)  - 

Sept  24 

59,300 

1 

1 

[0«] 

*  One  case  rcmoTcd  frtm  Kr»t<wiek«  one  from  Frauendorf,  and  two  from  Glitnken  and  ZOUchow. 
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Table  C. — continued. 


App.  a.  No.  12. 


County  (Kreif) 

or  County  Town 

(Stadt  Kreis). 


Place. 


Date  of  first 
recorded 
Case  of 
Cholera. 


Population, 
Census 
1890. 


Cholera 


I     ChoHra 
I  Death-rnle 
_  ,    per  10,000 
Population 

Cases.    Deaths..  t«^««Si^*^**' 


GoysRinaBNT  Distsiot  ov  Bbombbro  : 

Kolmar  in  Posen   |  Schneidemilhl        -  |    Sept.     9 


GOTBBMMBNT  DlBTRIOT  OF  FbAICKFUBT  : 


Landsberg  (town) 

Frankfurt  on  Oder 
(town.) 


Kdnigsberg  in 
Neumark 


Lebus 


{ 


Landsberg  (town) 

Frankfurt  on  Oder 

(town.) 
Oderberg(fortre8A) 
Niederwutzow 
Hohenwutxen 
Ktistrin     - 

FOrstenwalde 


Sept.  17 

Sept.  20 

Sept.  25 

Oct.      3 

„        4 

.,         5 

Oct.      5 


GOVERNMXNT  DlST&ICT  OF  AURIOH  : 

Wtttmnnd  -  |  Wilhelmflhaven     -  |    Sept.  19 

GOVBRNMBMT  DlSTBICT  OF  WlBSBADBN  : 

Frankfurt  on  Main  |  Frankfurt  on  Main  |    Oct.     7 
(town).  (town). 

GOVBBNMBNT  DI8TBICT  OF  MaRIBNWBBDEB  : 

Oct. 


Thorn   - 
Eulm 

Stubni    - 
Marienwerder 


Ludwigslust 


Boisenburg 

Bostock- 

Btltaow 

Mf^1<^bin  * 
Wismar  - 


Scbilno     - 
Thorn 
Kuhn 
Kiewo 

Bothof     - 

Kurxebrack 


Oct. 
Nov. 


15 

19 

18 

6 


Oet    80 
Nov.     9 


14,447 

28,065 

55,726 

60 

550 

929 

16,666 

12,934 

15,630 

179,850 


406 

27,018 

9,762 

360 

40 


MECKLENBURG  SCHWERIN. 


Neustadt  - 
Wendisch-Weh- 

ningen. 
Alt  Krenzlin 
Ludwigslust 
D5mits     - 

Boizenbnrg  with 

Altendorf. 
Loosen     - 
NeugOlse- 
Gr.  Rrams 
Vorderhagen 

Bostock   . 

Doberan  - 
Bruel 
Bfltzow    - 

Malohin 

Wismar    - 


Aug.  25 
„      27 

,,       27 

»      30 

Sept.    1 

Aug.  26 

M       27 

„      29 

Sept.    8 

„    24 

Aug.  27 

Aug.  28 
Sept.    2 

Aug.  80 
Sept.    2 


1,748 

284 

373 
6,500 
2,611 

3,829 

523 
222 
563 
271 

44,409 

4,849 
2,103 
5,256 

7,298 

16,787 


2 
5 

7 
2 
6 

38 

1 
1 
1 
1 


2 

] 
6 

19 

1 

1 
1 


[0-4] 


730 

[0-6] 


0-2 


49-2 
0-7 

[230-0] 
[?] 


5S'6 
2J'0 
49-6 

ri7'S-\ 
[36' 9] 

0-45 

4^ 
4  2 
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Table  C. — continued. 


County  (Kreis) 

or  County  Town 

(Stadt  Kreis). 

Place. 

Date  of  first 
recorded 
Case  of 
Cholera. 

Population, 
Census 
1890. 

Cholera 

Cbolem 

Death-Tftte 

per  10.000 

PqptdBtion 

to  Nov.  19th, 

1882. 

Cases. 

Deaths. 

MECKLENBURG  SCHWERIN-con/. 

Gnoien   - 

Tessin 

Sept.    2 

2,474 

3 

2 

S'1 

Gustrow  - 

GOstiow  - 

Sept.    3 

14,568 

1 

— 

— 

Gadebusch 

Behna      - 

Sept.  13 

2,151 

1 

1 

[4-^] 

KINGDOM  OF  SAXONY. 

Leipzig  - 

Leipzig    -            -  1     Aug.  26 

354,899 

2 

1 

[005] 

FlOha     - 

Anerswalde          -       Oct.    23 

1,883 

5 

3 

16-4 

MECKLENBURG  STRELITZ. 

Schdnberg 

Sch5nbeig 

Aug.  26 

2,846 

S 

2 

70 

Neustrelitz 

Priepert   - 
Wesenberg 
Canow 

Aug.  27 

Sept.    I 

»      4 

4,001 

1,621 

167 

I 
2 

1 

1 
.2 

1 

12-3 
[600] 

Neubraudenburg 

Neubrandenburg  - 

Aug.  80 

9,823 

5 

— 

- 

OLDENBURG. 

Delmenhorst 

Delmenhorst         -       Aug.  26 

6,828 

1 

1 

[/•J] 

Ldbeck 

Niendorf  -            -       Sept.    3 

SACHSEN  ALTENBUR 

451 
G. 

2 

— 

— 

Ostkreis  - 

Rositz        -            -  1    Aug.  28 
BREMEN. 

1         1,106 

1 

1 

[PO] 

Bremen    -            -  i    Aug.  28 

1 

125,684 

6 

6 

0-5 

Bremerhaven        -  ,      „      29 

16,414 

1 

1 

[0-6] 

BRAUNSCHWEIG 

Helmstedt 

Jerxheim  -            -  |    Aug.  81 
LDBECX. 

1          1,866 

1 

1 

[*-4] 

Lubeck      -            - 1    Aug.  31 

1       63,590 

6 

3 

OS 

SACHSEN  WEIMAR 

Weimar  - 

Weimar     -            -  |    Sept.  11 
HESSEN. 

1       24,546 

1 

"^ 

•^ 

Biogen 

Bingen                  -  |    Oct.      7 
BADEN. 

1         7,654 

1 

^ 

""" 

Karlsruhe 

Leopoldshayen      .|    Oct.    10 
ANHALT. 

1            728 

1 

1 

[«-7] 

Zerbst    - 

Boszlau     -            -  1    Oct     10 

1         7,628 

1 

1 

['•«] 
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Table  D. 
Cholera  in  Holland  in  1892. 


Total 

Cholera 

Proymce. 

Commune. 

Peculation 
(Censof 

Deaths 
recorded 
as  due  to 

Death-rate 

per  10,000 

of  the 

1889). 

Cholera, 
1892. 

Population) 
1892. 

•   Breda. 

22,176 

9 

4'i 

Dronen 

2,895 

1 

[^•5] 

Empel  en  Meerwijk     - 

586 

1 

yv-r 

27,188 

3 

i'i 

Noordhrabant 

Hensden 

Mill  en  St.  Hubert      . 

2,024 
2,881 

2 

1 

9-9 

Ond-en  Nieow-Gartel  - 

4,376 

2 

4-6 

Frinsenhage    - 

7,153 

2 

2-8 

6,838 

1 

[^•5] 

,   Terhtydtn       - 

3,258 

2 
24 

6-1 

Appeltem 

8,032 

1 

[5-^1 

Brakel 

1,814 

1 

n 

Drompt  (Wadenoijtn) 

1,518 

1 

Hiii88«^n 

4,074 

5 

i2'3 

Gelderland 

Maurik 
Millingen 

8,7W1 
2,676 

1 
1 

\2'7] 

Nymegen         -        [  • 

32,101 

1 

10-3 

Varik^.            -        .  . 

1,106 

3 

27' t 

Vuren  - 

1,607 

1 

[6-6] 

Zoilichem 

890 

2 

17 

22-5 

"   Alblasserdam  -       ^  - 

4,716 

2 

4« 

Alphen 

4,232 

4 

9-4 

Barwonttwaarder 

849 

2 

2-3 

Beijerlaod  (Zuid-)       - 

1,998» 
2,908^ 

2 

10' 0 

Bergambaeht  - 

1 

{S'4J 

Blotkensgraaf  - 

976 

7 

7l'S 

Bodegraveo     • 

8,755 

2 

5'3 

Boskoop          -        ~  - 

2,806 

3 

iO'7^ 

Brandi^JlE 

838. 

1 

lH'9y 

Capdle  aan  den  IJitel 

3,311 

7 

2i'i 

Charlois 

9,706 

5 

5-2 

ZnidhoUand  (part 
of). 

Delft   - 
Gorinchem 

28,458 
11,879 

2 
8 

0-7 
S'5 

Gouda- 

19,704 

7 

3-6 

Gondswaard     - 

1,175 

4 

34'1 

'f  Gravendeel  • 

3,965 

1 

i2'5^ 

't  Gravenhage  - 

156,809 

5 

0-3 

'§  Gravenzande 

5,048 

5 

9-9 

Haaertwonde  - 

3,339 

7 

210 

Hendrik-Ido-Ambaoht 

2,955 

4 

13' 5 

Koadekerk  .    -       ^    - 

1,468 

4     ' 

27-2 

Kralingen 

16,677 

8 

1-8 

Krimpen  aan  den  I  Jssel 
Maasland 

2,197 
2,648 

1 
1 

n 

MaasloiB 

6,455 

8 

47 
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App.  a.  No.  12. 

On  the  Origin 
•odProffreMot 
the  Weitem 
Diffusion  of 
Cholera  in  ISiH ; 
jrb  Dr.  Barrj. 


Table  D.^eontinued. 


Total 

Choltfa 

ProTince. 

Commmif. 

Population 

(Cenaos 

1889). 

Deatha 
recorded 
as  due  to 

Death-iate 

per  10,000 

of  the 

Cholera, 

Popnlatioii, 

1892. 

1892. 

Nieowerkerk  aau  den 
IJisel. 

2^72 

1 

U-«] 

8^7 

[3/] 

OostYoome 

1,802 

461 

Oudewater 
OudBhoom 

2,706 
2,222 

p-71 

Puttershoek     - 

2,028 

9-9 

ZuidhoUand  (part 

Beeuwijk 

2,909 

p-4] 

of)— COfll. 

Rietreld 

592 

io-6 

Rotterdam 

201,858 

22 

Vi 

SUedrecht 
Wateringen     • 

9,892 
1,822 

[J'J] 

Woerden 

4,672 

6-4 

Woabmgge     - 

2,069 

u-^ 

Zwammerdam  - 

1,625 

3 

/^•5 

- 

Zwijndrecbt    - 
Amaterdam     • 

5,100 
408,061 

4 

VB 

184 

10 

Of 

Haarlem 

50,500 

2 

0-4 

Nederhont  den  Berg  - 

1,186 

4 

-M-7 

Velsen 

6,775 

1 

[yj] 

Weesp 

5,208 

2 

3'e 

Zaandam         « 
BroawershaTon 

15,282 
1,458 

1 

L0'7l 

20 

1 

[6-9} 
P-4 

2eelaiid     - 

E^miningen     • 

2,964 

1 

Veere  -          -          . 

806 

1 
3 

l^S'4 

Breukelen-Nijenrode  - 

2,323 

6 

95'^ 

Jatphaas 

2,629 

6 

99'S 

Looedreebt      - 

3,809 

8 

n 

Utrecht     • 

Maaraaen 
Maarsaeyeen    - 

2,066 
1,416 

7 

2 

33-9 
U'1 

Utrecht 

84,846 

85 

4'S 

IJsaelstein 

3,467 

17 

49-0 

Znilen  - 
Leeowarden 

1,060 
30,483 

2 

4$ '9 

78 

2 

0-7 

Menaldamadee     <6er- 

10,425 

1 

[0-9] 

friwlMid 

licnm). 

Sneek  - 

11,469 

1 

ra 

Utingeradeel  - 

5,089 

1 

5 
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Table  D. — coMinued. 


FroYino«. 

Commime. 

Population 

(Census 

1889). 

Total         Cholera 

Deaths      Death-rate 

recorded    per  10,000 

as  due  to        of  the 

Cholera,   Population, 

189S.            1892. 

Oret^jMel.            •{ 

Diepenveen 
Kampen 

Groningen 
Hoogesand 
Lopperaum      - 

Zoidwolde       - 
Meensen 

8,860 
18,687 

96,088 
8,661 
S,784 

3,865 
8,919 

2 

1 

5-2 

[0-5] 

3 

Groningtii            -  « 

4 
1 

1 

0-7 

S-3 

6 

Dr«nthe       - 
limborg      • 

I 
1 

APP.A.NO.U. 

On  the  Origin 
andProKfestof 
the  Wettern 
Diffusion  of 
Cholera  in  189i 
by  Dr.  Barry. 


Table  E. 
Cholbbjl  in  the  Austbia-Hungabun  Empibe  Id  1892. 

(1.)  AUSTBIA. 


Department. 

Town  or  Tillage* 

Dale  of 

flrrt 
recorded 
case  of 
Cholera. 

Popu- 
lation. 

Total 
reooided 
Cholera 

Cholera 
Death, 
rate  per 

Fopu- 

latKm. 
1892. 

ProTioeei 

1 

1 

< 

P 

Fbdgone  • 

Sept.  8th 

1S»144 

18 

16 

iru 

Dehriki     «. 

Oct.  ind 

901 

8 

S9'9 

PlaMow    • 

n     and 

1.119 

5 

447 

IiQsina      •         • 

H     5th 

626 

1 

L^ro] 

Galiiien       • 

Wiekika     - 

Ludwinow 
Piatki-wlelkie     • 

-    ath 

H      12th 

627 
1,824 

24 

2 
IS 

t/*4 

Tynieo      . 

»  Itth 

1.122 

5 

U'6 

Prokooim  « 

.    tsth 

688 

1 

LH'S} 

Dobosyee  • 

,.  fith 

3,891 

3 

$'t 

Biaka       • 

f     Slat 

281 

— 

O'O 

Q  2 
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App.A.No.12. 

On  the  Oriffin 
and  Profrress  of 
the  "Hestem 
Diffusion  of 
Cholera  in  1892 ; 
by  Df.  Barry. 


Table  E.^ — continued. 


Department. 

Town  or  Villacre. 

Date  of 

first 
recorded 
case  of 
Cholera. 

Popu- 
latTon. 

Total 
recorded 
Cholera 

Cholera 
Death- 
rate  per 

Province. 

• 

1' 

1 

10/WO 
of  the 

POpD- 

tetim, 
1882. 

Krakau(city) 

Krakau  (City)      -^ 

Sept.  11th 

74,678 

42 

» 

S'* 

Gorlioe 

Wolowieo- 

„     12th 

6M 

4 

9$'6 

Koecielniki 

Oct.  1st 

1.008 

[p-p] 

Zwierayniec 

H     2nd 

2.77» 

/O'A 

Krakau  (dis- 
trict) 

Dabie 
Ujazd 

»     6th 

n       8th 

787 
153 

Grtegontki 

«    mh 

2.100 

[4-*] 

Buwocice  • 

^      18th 

010 

1 

l^roi 

Boehnia 

Niepolomice 

„     2nd 

4.207 

4 

96 

Mieleo 

Zaohwiejow 

Nov.  2nd 

100 

ftft-tfl 

Galisien— 
cent,           ^ 

Nisko  - 

Dabrowka 

n       4th 

680 

C/47i 

Husiatyn  - 

M          Wth 

6.201 

7> 

Olohowcsyk 

„     15th 

1,281 

40-6 

Snydlowoe 

n    aoth 

1.206 

If 

€6-9 

Suchodd      (Bed- 
narowka). 

n     28rd 

1.048 

Cp-^3 

. 

Hmiatyn     • 

Czamokonoe- 
wielkie. 

Dec.  Srd 

2.906 

- 

O'O 

Kociubinc«yki     - 

n      Tth 

1,446 

16-9^ 

H     23rd 

827 

[^fO 

Zielona      . 

n      24th 

712 

,  1 

Wo\ 

Sidorow    - 

„     26th 

2.010 

- 

O'O 

BorszcEOW  •• 

Zahicte     . 
WJertbowka 

.     22nd 
»     28rd 

662 

662 

13 

»'7 

Bdhmen 

JrueK  • 

Wrabsko  « 

Oct  15th 

P 

1 

m 

Steiermark     • 

Petfau 

Sabofien   - 

M     16th 

! 

! 

Nieder  Oeeter- 
reieh. 

Wien(city)   - 

Wien  (Viwina)    . 

„      21st 

1.864,548 

4 

©•©f 
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Table  E. — continued. 
(2.)  Hungary. 


County. 

Town  or  Village. 

Total  recorded 

Cbol'^rft 

Cholera 
Death-rate 

<Date  of  Invasiou 

(Municipal  Towns 

printed  in  Small 

Capitals.) 

Population. 

per  10,000 

given  in 
Brackets  [  ].) 

Attacks. 

Deaths. 

Population 
1892. 

[September  26] 

BUDAPBOT 

491,938 

889 

473 

9-6 

Tolna 

7,840 

8 

5 

6-4 

Dunafdldy&r 

12,364 

6 

3'S 

&C8&ny     - 

3,734 

1 

[«-7] 

Tolna    - 

Pake 

n,803 

10 

5'f 

[October  2.]    ' 

Ssegs4rd  - 

14,325 

3 

i'4 

B&ttasz^k 

8,153 

2 

S5 

Geijen      - 

1,698 

8 

11-6 

Dombori  - 

? 

1 

m 

'   Bicske      - 

6,037 

2 

3*3 

fird 

3,837 

SO 

16 

/fi'O 

Batta 

1,134 

10 

26'4 

Adony     - 

4,421 

3 

*  2 

4-5 

B£cz-Alm&8 

3,603 

12 

i9'4 

tOctoberS.]    " 

Vadl 

3,011 

8 

6-6 

Ercsi 

5,670 

27 

12 

21-2 

Apostag    - 

472 

1 

[9i'2^ 

Dunapentele 

3,637 

1 

[S'f 

K-Ny^k    - 

1,758 

1 

Polgirdi   - 

3,454 

1 

— 

00 

HerczegfaWa 

7,380 

I 

[^•4] 

"i  Soroksir  - 

12,147 

24 

16 

IS  2 

Sziget-Monostor  - 

1,105 

3 

1$'i 

FoktO 

3,542 

13 

16*9 

U8«6d       . 

2,372 

15 

33-7 

Sat.-l8tv£n 

4,100 

1 

LS'4] 

V4cz 

14,600 

13 

10 

6'& 

1  Dunavecse 

4,382 

7 

i3'7 

Dunakeszi 

5,562 

5 

5  4 

Fajsz 

3,758 

1 

[S?-7] 

Ujpest      - 

25,000 

12 

3-6 

Kalocsa    - 

10,387 

2 

i'9 

CzeglM    - 

27,524 

5 

1-5 

Csomdr    - 

2,451 

1 

[4-/] 

Pett-Pilit-Solt- 

Dunapataj 

5,645 

7 

iO'6 

Kifl-Kon. 

Apostag   - 

2,292 

2 

[f4] 

[October  4.] 

Kis-Test  - 

4,478 

4 

6-7 

Nagy-T^t^ny 

2,426 

15 

90-6 

V6rdsv4r- 

2,400 

1 

[^•«] 

Dunaegyhiza 
Tipid-§igh 

2,176 

3 

13-8 

1,445 

5 

13-8 

Szada 

1,034 

1 

r^. 

Stlk68d     - 

4,500 

1 

2-2 

IUko8-Palota 

6,000 

1 

'i'f 

Bndafok  - 

4,352 

1 

'2-3"^ 

PiHs-Csaba 

1,900 

3 

iO§ 

Dusnok    - 

3,380 

3 

5-9 

Hajds       - 

8,900 

1 

[re 

Jto-Kara-JenO   - 

5,600 

1 

[Octobers.]  - 

SZEOBD     - 

85,569 

88 

23 

3'3 
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App.A.No.12. 

Table  £. — continued. 

On  the  Origin 

Difluikmof 
Cholera  iu  1892 ; 

County. 

(Bate  oflnyasion 

given  in 

Brackets  [  ].) 

Town  or  Village. 

printed  in  Small 
Capitals.) 

Population. 

Total  recorded 
Cholera 

Cholera 
Death-rate 
per  10,000 

by  Dr.  Barry. 

Attacks. 

Deaths. 

Population 
1892. 

Csongr^d- 

20,80S 

4 

2 

0-9 

Csongrid 

[Octobers.]    ' 

Szegvir    * 
Szentes    - 

6^10 
80,791 

3 
2 

S'9 
[OS] 

MindBsent 

12,033 

3 

i'7 

Dorossma 

12,325 

1 

[0-5] 

''  Tdth 

987 

21 

106*7 

Szt-Gy5rgymei5  - 

2,698 

3 

— 

0*0 

DdmOi      . 

1,260 

4 

15-9 

SiriB&p     - 

1,330 

34 

67-7 

Esztergom 
[October  9.]   ' 

Esztergom 
Szt.-Tam48 

9,849 
2,544 

12 
9 

6-4 
15-7 

Digh 

711 

1 

[/^•/] 

Pilismar6t 

1,857 

1 

— 

0  0 

Libatlan  - 

1,377 

1 

r7-i?l 

Bart 

1,109 

1 

P4rk4ny  - 

2,417 

3 

>5 

Kom&rom         -  J 
[October  9.]    \ 

Guta 

7,088 

18 

9-9 

Z5l4^11i8  puszta  - 

? 

.    5 

? 

Tar6cz    - 

RnUka     • 

2,933 

1 

is'i] 

[October  9.] 

r 

Baranya 

[October  10.] ' 

M06&C8     - 

14,468 

38 

i3*i 

D-Szekc86 
Nlldasd    - 

5,385 
2,717 

1 

a 

7-3 

Titel 

4,314 

35 

51-0 

Mohol      - 

7,782 

13 

9  0 

Ada 

9,693 

17 

i2'4 

Uj-Verbisz 

5.959 

4 

6-7 

C^Becse  -            -  ' 

26,000 

38 

9-2 

16,965 

1 

[0-6] 

Sz^nta     - 

5,008 

20 

24-0 

BAcs-Bodrog     - 

Sz&ntova  - 

8,358 

14 

S9'7 

Martonoa  - 

5,126 

2 

3' 9 

[October  10.]* 

Doroszld  -            -  ' 

2,911 

1 

[^•4] 

Uj-Futtak 

3,351 

2 

60 

Szt-Tamis 

11,729 

1 

[0-fl 

Gombos  telep 

? 

1 

? 

Csurogh   - 

7,773 

1 

/••*. 

Bezd4n     - 

8,366 

1 

1-2 

Pr-Szt-Iv£n 

4,824 

1 

>'< 

Bogojeya  - 

2,528 

1 

40 

KraswS-Sidriny  / 
[October  11.]  1. 

Orsova     - 

3,564 

1 

[^•^] 

B4zi&t      - 

? 

2 

? 

T.-Becse  - 

7,276 

11 

6-9 

B.-Sit-GyArgy     - 

3,260 

9 

9-8 

N.-Becskerek 

21,934 

64 

150 

M.-Ittebe  - 

2,243 

20 

Sd'O 

Szerb-Ittebe 

4,802 

28 

39-3 

ToronUU   (part) 

Szerb-Aradicz     - 

1,896 

179 

114 

609-0 

oO. 

^s-Tor4k 

2,959 

4 

[5-4] 

[October  14,] 

O-Felek    - 

8>684 

4 

J-4 

N.-S«t..Mirton     - 

808 

1 

i1S'4} 

(^ebza     - 

1,609 

1 

Lilimajor- 

52 

1 

— 

O'O 

DrexlermiOor 

? 

1 

1 

? 
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Table  E. — c<mttnutd. 


CoQDtj. 

Town  or  Villaf^e. 

Cbol<'«« 

Cholera 
Death-rate 

(D«t4  of  InTaiion 

(Municipal  Towns 

printed  in  Small 

Capitals.) 

Population. 

per  10,000 

given  in 
Brackets  [  ].) 

Attacks. 

Deaths. 

Population 
1892. 

La&rfdld 

1,992 

1 

1 

[P'O-] 

Onnodj  pa82ta    - 

? 

3 

2 

? 

Szerb-Neuzina      - 

2,242 

1 

1 

n 

Oiora 

5,935 

1 

1 

Szerb-Blem^r 

8,500 

4 

3 

9-6 

T6t-Aradicz 

2,272 

2 

2 

S'6 

ficska       - 

2,769 

2 

2 

7« 

ToTontil^con/.  « 

T.-Erz8^betlak      . 
T.-Kanizsa 

1,592 
3,429 

2 

1 

2 

1 

N.-Kikinda 

22,778 

1 

1 

^•-^ 

MeUencze 

8,691 

1 

1 

\i*1 

Martinicza  puszta 

98 

49 

15 

idSO'O 

^|o«n.ior           - 

108 

26 

12 

iiii'O 

1,695 

17 

5 

S9'S 

Uj-Szt-Ivin 

1,089 

15 

4 

36-7 

N.-Tor4k  - 

3,595 

9 

8 

6-3 

Ban    -            -    r 
[October  18.] ' . 

Jinosgyarmat 

1,493 

1 

^- 

00 

Uj-Gyannat 

1,150 

5 

4 

34-6 

Szakilb&za 

8,860 

1 

1 

[«-6] 

Temes  • 

[Oetober  20.] ' 

N.-Szt-Mihily      - 

1,436 

1 

1 

Szt-Mihily  puszta 
Sigh 

? 
2,674 

2 

3 

2 
2 

? 

Jaszenova 

2,050 

1 

1 

UP] 

Z6\jom 

Dobronya 

1,752 

6 

4 

^'g 

[October  21.] 

[October  21]  - 

Bajjl 

20,000 

7 

6 

3-0 

[October  21]  - 

Ujyid^k  - 

24,714 

8 

6 

i4 

- 

Schweinsbach 

966 

3 

2 

«0-7 

Foxsonv 

Ciijla       . 

1,281 

1 

1 

[7-«J 

[October  22.] 

Nagy-Bodak 

739 

8 

2 

«7# 

[October  22.]  \ 

Csaba       • 

84,243 

2 

2 

0-6 

B^k^f       - 

25,087 

1 

1 

tO-4] 

[October  23]  - 

POZONT     - 

52,444 

8 

2 

0-4 

Szolnok    - 

20,640 

34 

20 

97 

Jiszber^ny 

24,380 

1 

10*41 

Knnhegyes 

8,449 

— 

00 

Jisx  Nagy-Knn- 
Szolnok.          i 

V.-Ujsaiilis 
T.-Inoka  - 

7.682 

12,424 

1,052 

— 

O'O 
00 
O'O 

[October  24.] 

T.-Virkony 

2,312 

— 

00 

Szelev^ny 

2,228 

2 

9'0 

Martfti  puszta 

? 

1 

t 

Mex&tor  - 

23,757 

2 

O'S 
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App.  a.  No.  12. 

On  the  Origin 
»iid  Progren  of 
the  Wettem 
Diffusion  of 
Oholera  in  1S92 ; 
by  Dr.  Barry. 


Table  E. — continued. 


County. 

(Date  of  Invasion 

givtn  in 

Brackets  [  ].) 


Town  or  Village. 

(Municipal  Towns 

printed  in  Small 

Capitals.) 


Lipt6    - 

[October  2^.] 


Hont 

[October  28.] 

Arad      - 
[October  ?  ] 

Gy5r    -  -  f 

[October  ?  ]   \ 


Sopron  - 
[October  ?  ] 


Trencs^n 
[Octobei 


T?]  I 


Veszpr^m  -  f 

[October  ?  ]   [ 

Zempl^n 
[October  ?] 

[October  ?]  - 

[Do.        3  - 

[Do.        ]  . 

[Do.        ]  - 

[Do.        ]  - 


Liszkdfala 

Okolicsnd 
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No.  14. 


Precautions  against  the  Infection  of  Cholera. 

1.  The  Order  of  the  Local  Government  Board,  of  28th  August  1890, 
now  in  force,  gives  certain  special  powers  to  Port  and  Riparian  Sanitary 
Authorities,  enabling  them  to  deal  with  any  cases  of  cholera  broughf 
into  their  districts,  so  as  to  prevent  as  far  as  possible  the  spread  of  the 
disease  into  the  country.  But  it  is  to  be  remembered  that  cases  of 
choleraic  infection  differ  widely  in  severity,  and  that  persons  suffering 
only  slightly  from  the  disease,  or  incubating  it,  are  likely  to  be 
landed  at  English  sea-board  and  riparian  towns,  and  to  make  their  way 
to  inland  places.     This  has,  in  fact,  occurred  in  former  epidemics. 

2.  Former  experience  of  cholera  in  England  justifies  a  belief  that 
the  presence  of  imported  cases  of  the  disease  at  various  spots  in  the 
country  will  not  be  capable  of  causing  much  injury  to  the  population,  if 
the  places  receiving  the  infection  have  had  the  advantage  of  proper 
sanitary  administration ;  and,  in  order  that  all  local  populations  may 
make  their  self-defence  as  effective  as  they  can,  it  will  be  well  for  them 
to  have  regard  to  the  present  state  of  knowledge  concerning  the  mode  in 
which  epidemics  of  cholera  (at  least  in  this  country)  are  produced. 

3.  Cholera  in  England  shows  itself  so  little  contagious,  in  the  sense 
in  which  small-pox  and  scarlatina  are  commonly  called  contagious,  that 
if  reasonable  care  be  taken  where  it  is  present,  there  is  almost  no  risk 
that  the  disease  will  spread  to  persons  who  nurse  and  otherwise  closely 
attend  upon  the  sick.  But  cholera  has  a  certain  peculiar  infectiveness 
of  its  own,  which  where  local  conditions  assist,  can  operate  with  terrible 
force,  and  at  considerable  distances  from  the  sick.  It  is  characteristic 
of  cholera  (and  as  much  so  of  the  slight  cases  where  diarrhoea  is  the 
only  symptom  as  of  the  disease  in  its  more  developed  and  alarming  forms) 
that  the  matters  which  the  patient  discharges  from  his  stomach  and 
bowels  are  infected.  Probably  under  ordinary  circumstances,  the 
patient  has  no  power  of  infecting  other  persons  except  by  means  of  these 
discharges ;  nor  any  power  of  infecting  even  by  them  except  in  .so  far  as 
these  matters  are  enabled  to  taint  the  food,  water,  or  air,  which  people 
consume.  Thus,  when  a  case  of  cholera  is  imported  into  any  place,  the 
disease  is  not  likely  to  spread,  unless  in  proportion  as  it  finds,  locally 
open  to  it,  certain  facilities  for  spreading  by  indirect  infection. 

4.  In  order  rightly  to  appreciate  what  these  facilities  must  be,  the 
following  considerations  have  to  be  borne  in  mind  i—Jirsty  that  any 
choleraic  discharge,  cast  without  previous  thorough  disinfection  into  any 
cesspool  or  drain  or  other  depository  or  conduit  of  filth,  is  able  to  infect  the 
excremental  matters  with  which  it  there  mingles,  and  probably,  more  or 
less,  the  effluvia  which  those  matters  evolve;  secondly^thsX  the  infective 
power  of  choleraic  discharges  attaches  to  whatever  bedding,  clothing, 
towels,  and  like  things,  have  been  imbued  with  them,  and  renders  these 
things,  if  not  thoroaghly  disinfected,  capable  of  spreading  the  disease  in 
places  to  which  they  are  sent  for  washing  or  other  purposes ;  thirdly^ 
that  if,  by  leakage  or  soakage  from  cesspools  or  drains,  or  through  reck« 
less  casting  out  of  slops  and  waste  water,  any  taint  (however  small)  of 
the  infective  material  gets  access  to  wells  or  other  sources  of  drinking- 
water,  it  can  impart  to  enormous  volumes  of  water  the  power  of 
propagating  the  disease.     When  due  regard  is  had  to  these  possibilities  of 
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n  direct  infection,  there  will   be  no  diffioultj   in  nnderstanding    that    App.a.No.  14. 
even  a  single  case  of  cholera,  perhaps  of  the  slightest  degree,  and  perhaps  on  Precautions 
qaite  unsuspected   in   its   neighbourhood,   may,  if  local  circumstances  fS"^***®, 
co-operate^    exert   a  terrible    infective   power  on  considerable  masses  ch^era.'*  ° 
of  population. 

5.  The  dangers  which  have  to  be  guarded  against  as  favouring  the 
spread  of  cholera-infection  are  particularly  two.  First,  and  above  all, 
there  is  the  danger  of  water-supplies  which  are  in  any  (even  the 
slightest)  degree  tainted  by  house  refuse  or  other  like  kind  of  filth  ;  as 
where  there  is  outflow,  leakage  or  filtration,  from  sewers,  house-drains, 
privies,  cesspools,  foul  ditclies  or  the  like,  into  springs,  streams,  wells  or 
reservoirs,  from  which  the  supply  of  water  is  drawn,  or  into  the  soil  in 
which  the  wells  are  situate  ;  a  danger  which  may  exist  on  a  small  scale 
(but  perhaps  often  repeated  in  the  same  district)  at  the  pump  or  dip-well 
of  a  private  house,  or,  on  a  large  or  even  vast  scale,  in  the  case  of 
public  water- works.  And  secondly,  there  is  the  danger  of  breathing  air 
which  is  foul  with  effluvia  from  the  same  sorts  of  impurity. 

6.  Information  as  to  the  high  degree  in  which  those  two  dangers  affect 
the  public  health  in  ordinary  times,  and  as  to  the  special  importance 
which  attaches  to  them  at  times  when  any  diarrbaeal  infection  is  likely 
to  be  introduced,  has  now  for  so  many  years  been  before  the  public, 
that  the  improved  systems  of  refuse-removal  and  water-supply  by  which 
those  dangers  are  permanently  obviated  for  large  populations  and  also 
the  minor  structural  improvements  by  which  separate  households  are 
secured  against  them,  ought  long  ago  to  have  come  into  universal  use. 

So  far,  however,  as  this  wiser  course  has  not  been  adopted  in  any 
Sanitary  District,  security  must,  as  far  as  practicable,  be  sought  in 
measures  of  a  temporary  and  palliative  kind. 

(a.)  Immediate  and  searching  examination  of  sources  and  conduits  of 
water-supply  should  be  made  in  all  cases  where  drinking  water  is  in  any 
degree  open  to  the  suspicion  of  impurity :  and  the  water  both  from 
private  and  public  sources  should  be  examined.  Where  pollution  is 
discovered,  everything  practicable  should  be  done  to  prevent  the  pollution 
from  continuing,  or,  if  this  object  cannot  be  obt^ned,  to  prevent  the 
water  from  being  drunk.  Cisterns  should  be  cleaned,  and  any  connexion 
of  waste  pipes  with  drains  should  be  severed. 

(6.)  Simultaneously,  there  should  be  immediate  thorough  removal  of 
every  sort  of  house-refuse  and  other  filth  which  has  accumulated  in 
neglected  places ;  future  accumulations  of  the  same  sort  should  be  pre- 
vented ;  attention  should  be  given  to  all  defects  of  house  drains  and  sinks 
through  which  offensive  smells  can  reach  houses  ;  thorough  washing  and 
lime  washing  of  uncleanly  premises,  especially  of  such  as  are  densely 
occupied,  should  be  practised  again  and  again. 

7.  It  mav  fairly  be  believed  that,  in  considerable  parts  of  the  country, 
conditions  favourable  to  the  spread  of  cholera  are  now  less  abundant  than 
in  former  times;  and,  in  this  connexion,  the  gratifying  fact  deserves  to  be 
recorded  that  during  recent  years  enteric  fever,  the  disease  which  in  its 
methods  of  extension  bears  the  nearest  resemblance  of  cholera,  has  con- 
tinuously and  notably  declined  in  England.  But  it  is  certain  that  in 
many  places  such  conditions  are  present  as  would,  if  cholera  were 
introduced,  assist  in  the  spread  of  that  disease.  It  is  to  be  hoped  that  in 
all  these  cases,  the  local  sanitary  authorities  will  at  once  do  everything  that 
can  be  done  to  put  their  districts  into  a  wholesome  state.  Measures  of 
cleanliness,  taken  beforehand,  are  of  far  more  importance  for  the  protec- 
tion of  a  district  against  cholera,  than  removal  or  disinfection  of  filth 
after  the  disease  hf^  actually  made  its  appearance. 

Y  2 
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App.  A.No.  14.       8*  It  is  important  for  the  pablic  very  distinctlj  to  remember  that 
On  Preramtions    P^ins  taken  and  costs  incurred  for  the  purposes  to  which  this  Memo- 
f^^^P  th?         randum  refers  cannot  in  anj  event  be  regarded  as  wasted.    The  local 
(^oier»"  ^^         conditions  which  would  enable  cholera,  if  imported,  to  spread  its  infec- 
tion in  this  country,  are  conditions  which  day  by  day,  in  the  absence  of 
cholera,  foster  and  spread  other  diseases:    diseases,  which  are  never 
absent  from  the  country,  and  are,  in  the  long  run,  far  more  destructive 
than  cholera.    Hence  the  sanitary  improvements  which  would  justify 
a  sense  of  security  against  any  apprehended  importation  of  cholera 
would  to  their  extent,  though  cholera  should  never  reappear  in  England, 
give  amply  remunerative  results  in   the  prevention  of    those  other 
diseases. 

B.  Thorns  Thorne, 
Local  Government  Board,  Medical  Officer  of  the  Board. 

August  26th,  1892. 
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No.  15. 
General  Memorandum  on  the  Proceedings  which  are  advisable  in   App.  a.  No.  is. 
Places  attacked  or  threatened  by  Epidbiiic  Disease.  General 

1.  Wherever  there  is  prevalence  or  threatening  of  cholera,  diph-  on^Se^pro-^ 
theria,   fever,  or  any  other  epidemic  disease,  it  is  of  more  than  com-  JJ^^J^g^^e^ 
mon  importance  than   the  statutory  powers  conferred  upon  Sanitary  places  attjicked 
Authorities  for  the  protection  of    tho  public   health   should   be    well  by  EpiSemS* 
exercised  by  those  Authorities,  acting  with  the  advice  of  their  Medical  i>isea9o. 
Officers  of  Health. 

2.  Proper  precautions  are  equally  requisite  for  all  classes  of  society. 
But  it  is  chiefly  with  regard  to  the  poorer  population,  therefore  chiefly 
in  the  courts  and  alleys  of  towns,  and  at  the  labourers'  cotti^es  of 
country  districts,  that  Local  Authorities  arc  called  upon  to  exercise 
vigilance,  and  to  proffer  information  and  advice.  Common  lodging- 
houses,  and  houses  which  are  sublet  in  several  small  holdings,  always 
require  particular  attention. 

8.  Wherever  there  is  accumulation,  stink,  or  soakage  of  house-refuse, 
or  of  other  decaying  animal  or  vegetable  matter,  the  nuisance  should 
as  promptly  as  possible  be  abated,  and  precaution  should  be  taken  not  to 
let  it  recur.  Especial  examination  should  be  made  as  to  the  efficient 
working  of  sewers  and  drains,  and  any  defect  therein,  and  any  nuisance 
therefrom,  or  from  any  foul  ditches  or  ponds,  should  be  got  rid  of  with- 
out delay.  The  ventilation  of  sewers,  the  ventilation  and  trapping  of 
house  drains,  and  the  disconnexion  of  cistern  overflows  and  sink  pipes 
from  drains  should  be  carefully  seen  to.  The  scavenging  of  the  district, 
and  the  state  of  the  receptacles  for  excrement  and  of  ash-pits  or  dust- 
bins, will  require  close  attention.  In  slaughter-houses,  and  wherever 
animals  are  kept,  strict  cleanliness  should  be  enforced. 

4.  In  the  removal  of  filth  daring  periods  of  epidemic  disease,  it  is 
commonly  necessary  to  employ  chemical  agents  for  reducing  or  removing 
the  offence  and  hann  which  may  be  involved  in  the  disturbance  of  the 
filth.  In  the  removal  of  privy  contents  these  agents  are  more  particularly 
wanted  if  the  disease  in  question  be  cholera  or  enteric  fever.  The 
chemical  agent  should  be  used  liberally  over  all  exposed  surfaces  from 
which  filth  has  been  removed.  Unpaved  earth  close  to  dwellings,  if  it 
be  sodden  with  slops  or  filth,  ought  to  be  treated  in  the  same  way. 

6.  Sources  of  water  supply  should  be  well  examined.  Water  from 
sources  which  can  be  in  any  way  tainted  by  animal  or  vegetable  I'efuse, 
especially  those  into  which  there  may  be  any  leakage  or  filtration  from 
sewers,  drains,  cesspools,  or  foul  ditches,  ought  no  longer  to  be  drunk. 
Above  all,  where  the  disease  is  cholera,  diarrhoea,  or  enteric  fever,  it  is 
essential  that  no  impure  water  be  drunk. 

The  liability  of  leaky  water-pipes  to  act  as  land  drains  and  to  receive 
foul  matter  as  well  as  land  drainage  though  their  leaks  is  not  to  be 
overlooked.  And  such  leakv  pipes,  running  full  of  water  with 
considerable  velocity,  are  liable  to  receive,  by  lateral  insuction  at 
their  points  of  leakage,  external  matteis  that  may  be  dangerous. 
This  latter  fact  is  not  recognised  so  generally  as  it  should  be ;  and 
ignorance  of  it  has  probably  baffled  many  inquiries  in  cases  where 
water  services  have  in  truth  been  thq  meant  of  spreading  disease. 

If,  unfortunately,  the  only  water  which  for  a  time  can  be  got  should 
be  open  to  suspicion  of  dangerous  organic  impurity,  it  ought  at  least  to 
be  boiled  before  it  is  used  for  drinking,  but  then  not  to  be  drunk  later 
than  24  hours  after  it  has  been  boiled.  Filtering  of  the  ordinary  kind 
cannot  by  itself  be  trusted  to  purify  water.  It  cannot  be  too  distinctly 
understood  that  dangerous  qualities  of  water  are  not  obviated  by  the 
addition  of  wine  or  spirits. 
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6.  When  there  appears  anj  probable  relation  between  the  distribution 
of  disease  and  of  milk  supplies,  the  cleanliness  of  dairies,  the  purity  of 
the  water  used  in  them,  the  health  of  the  persons  employed  about  them, 
and  the  health  of  the  cows  that  furnish  milk  should  always  be  carefully 
investigated.  Even  apart  from  any  apprehension  of  milk  being  concerned 
in  a  particular  outbreak  of  disease,  it  is  desirable  that  Eng^h  people 
should  adopt  the  custom,  which  is  always  followed  in  some  continental 
countries,  of  boiling  all  milk  at  once  upon  its  reception  into  a  house. 

7.  The  washing  and  lime-whiting  of  uncleanly  premises,  especially  of 
such  as  are  densely  occupied,  should  be  pressed  with  all  practicable 
despatch. 

8.  Overcrowding  should  be  prevented.  Especially  where  disease  has 
begun,  the  sick-room  should,  as  far  as  possible,  be  free  from  persons 
who  are  not  of  use  to  the  patient. 

Ample  ventilation  should  be  enforced.  It  should  be  seen  that  windows 
are  made  to  open,  and  that  they  are  sufficiently  opened.  Espedally^ 
where  any  kind  of  infective  fever  has  begun,  it  is  essential,  both  for 
patients  and  for  persons  who  are  about  them,  that  the  sick-room  and  the 
sick-house  be  constantly  traversed  by  streams  of  fresh  air. 

9.  The  cleanliest  domestic  habits  should  be  enjoined.  Refuse  matters 
should  be  speedily  removed  or  destroyed ;  and  things  whiqh  have  to  be 
disinfected  or  cleansed  should  always  be  disinfected  or  cleansed  without 
delay. 

10.  Special  precautions  of  cleanliness  and  disinfection  are  necessaryi 
with  regard  to  infective  matters  discharged  from  the  bodies  of  the  sick* 
Among  discharges  which  it  is  proper  to  treat  as  infective  «re  those' 
which  come  in  cases  of  small-pox  and  scarlatina  from  the  affected  skill';' 
in  cases  of  cholera  and  enteric  fever  from  the  intestinal  canal  ;  in  cases* 
of  diphtheria  and  scarlatina  from  the  nose  and  throat ;  likewise,  in  case 
of  any  eruptive  or  other  epidemic  fever,  the  general  exhalations  of  the 
sick.  The  caution  which  is  necessary  with  regard  to  such  matters  musty- 
of  course,  extend  to  whatever  is  imbued  with  them  ;  so  that  beddiBg, 
clothing,  towels,  handkerchiefs,  and  other  articles  which  have  been  ki 
use  by  the  sick  may  not  become  sources  of  mischief,  either  in  the  house 
to  which  they  belong  or  in  houses  to  which  they  are  conveyed.  So  far- 
as  articles  of  this  class  can  be  replaced  by  rags  or  things  of  small 
value,  it  is  best  to  use  such  things  and  burn  them  when  they  are  soiled. 
Otherwise  clothing  and  infected  ai*ticles  should  be  subjected  to  the 
disinfectant  of  the  sick  room  or  be  removed  for  disinfection  by  heat. 

In  enteric  fever  and  cholera  the  evacuations  should  be  regarded  as 
capable  of  communicating  an  infectious  quality  to  any  nightsoil  with 
which  they  are  mingled  in  privies,  drains,  or  cesspools ;  and  after  sueh 
disinfection  of  them  as  is  practicable,  they  should  be  disposed  of 
without  delay  and  under  the  safest  conditions  that  local  circumstances 
permit.  They  should  not  be  thrown  into  any  fixed  priv^  receptacle, 
and  above  all,  they  must  never  be  cast  where  U^ey  can  run  or  soak  into 
sources  of  drinking  water. 

11.  All  reasonable  care  should  be  taken  not  to  allow  infective  disease 
to  spread  by  the  unnecessary  association  of  sick  with  healthy  persons. 
This  care  is  requbite,  not  only  with  r^ard  to  the  sick  house,  but  like- 
wise with  regard  to  schools  and  other  establishments  wherein  members 
of  many  different  households  are  accustomed  to  meet. 

12.  If  disea.«<e   begins   in   houses  where  the  sick  person  cannot  be 
properly  accommodated  and  tended,  medical  advice  should  be  taken  aa* 
to  the  propriety  of  removing  him  to  an  infirmary  or  hospital     Every 
Sanitary  Authority  should  have  in  readiness  a  hospital  for  the  reception 
of  such  cases. 
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Where  dangerous  conditions  of  residence  cannot  be  promptly  remedied,  App.  a.  No.  is. 
it  will  be  best  that  the  inmates,  while  unattacked  by  disease,  remove  to  GenenJ"" 
some  safer  lodging.  Memorandum 

13.  Privation,  as  predisposing  to  disease,  may  require  special  measures  0E©di2^'Siuch 
of  relief.  'Sc^^'***'''®  "* 

14.  In   certain  cases  special  medical   arrangements    are   necessary,  or  threatenod^ 
For  instance,  as  cases  of  cholera  in  this  country  sometimes  begin  some-  te  Epidemic 
what  gradually  in  the  comparatively  tractable  Form  of  what  is  called 

**  premonitory  diarrhoea,"  it  is  essential  that,  where  cholera  has  appeared, 
arrangements  should  be  made  for  affording  medical  relief  without  delay 
to  persons  attacked,  even  slightly,  with  looseness  of  bowels.  So,  again, 
where  small-pox  is  the  prevailing  disease,  it  is  essential  that  all  un- 
vaccinated  persons  (unless  they  previously  have  had  small-pox)  should 
very  promptly  be  vaccinated;  and  that  re-vaccination  should  be  per- 
formed in  cases  properly  requiring  it. 

15.  It  is  always  to  be  desir^  that  the  people  should,  as  far  as 
possible,  know  what  real  precautions  they  can  take  against  the  disease 
which  threatens  them,  what  vigilance  is  needful  with  regard  to  its 
early  symptoms,  and  what  (if  any)  special  arrangements  have  been  made 
for  giving  medical  assistance  within  the  district.  For  the  purpose  of 
such  information,  printed  hand-bills  or  placards  may  usefully  be 
employed,  and  in  cases  where  danger  is  great,  house-to-house  visitation 
by  discreet  and  eompetent  persons  may  be  of  the  utmost  service,  both  in 
quieting  unreasonable  alarm  and  in  leading  or  assisting  the  less  educated 
and  the  destitute  parts  of  the  population  to  do  what  is  neediul  for  safety. 

16.  The  present  memorandum  relates  to  occasions  of  emergency. 
Therefore  the  measures  suggested  in  it  are  essentially  of  an  extempo- 
raneous kind ;  and  permanent  provisions  for  securing  the  public  health 
have,  in  express  terms,  been  but  little  insisted  on.  It  is  to  be  remembered^ 
however,  that  in  proportion  as  a  district  is  habitually  well  cared  for  by 
its  Sanitary  Authority,  the  more  formidable  emergencies  of  epidemic 
disease  are  not  likely  to  arise  in  it. 

17.  Provision  by  the  public  authority  for  disinfection  by  heat  of  bulky 
articles,  and  of  those  which  cannot  without  injury  be  exposed  to 
chemical  agencies,  ought  always  to  be  in  readiness.  Without  such 
provision  no  complete  disinfection  can  be  effected.  Partial  and  nominal 
disinfection,  besides  being  wasteful,  may  be  mischievous,  as  giving  rise 
to  a  false  security. 

18.  The  following  system  of  domestic  disinfection  may  be  commended 
to  Sanitary  Authorities  who  have  already  provided  adequate  public 
means  for  the  disinfection  and  for  the  disposal  of  infected  matters  and 
things : — 

(a.)  For  the  purposes  of  the  sick  room,  such  as  the  reiieption  of 
soiled  handkerchiefs,  sheets,  and  the  like,  as  well  as  for  the 
swabbing  of  ^floors,  a  valuable  disinfecting  solution  may  be 
may  be  made  with  perchloride  of  mercury.  It  is  well  to  have 
this  solution  slightly  acid,  coloured  also  in  such  a  way  that  it 
shall  not  readily  be  confused  with  drinks  or  medicines ;  and 
proper  caution  should  be  given  to  avoid  accidents  in  its  use. 
Sanitary  Authorities  will  find  it  advantageous  to  have  such  a 
solution*    prepared    under    the    direct    instructions    of    the 

*  A  solntioD  fitted  for  the  desired  purposes  may  be  made  with  ^  oz.  corrosive 
snblimate,  1  fluid  oz.  hydrochloric  acid,  and  five  grains  of  commercial  aniline  blue, 
in  three  gallons  (a  bucketfol)  of  common  water.  It  ought  not  to  cost  more  than  3^. 
the  bucketful,  and  should  not  be  further  diluted.  The  use  of  non -metallic  vessels 
(wooden  or  earthenware  house  tubs  or  buckets)  should  be  enjoined  on  those  who 
receive  it,  and  articles  that  have  been  soaked  in  it  should  be  set  to  soak  in  common 
water  for  some  hours  before  they  go  to  the  wash. 
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App.  A.No.15.  Medical  Officer  of  Health ,  and  supplied  of  a  uniform  strength 

General 


at  the  infected  house  upon  the  order  of  that  officer. 


Memorandum  (^0  ^^  places  provided  with  proper  systems  of  excrement  dispos»]^ 

c&^^  '^'which  excrements  of  cholera  and  enteric  fever,  after  being  treated  in 

are  adviiabie  in  detail  with  the  Same  disinfecting  solution  in  ample  quantity,. 

ot^S^at^A**^  may  be  safely  put  into  the  ordinary  closet ;  but  sp<)cial  care  as 

^  Epidemic  to  the  flushing  of  drains  and  sewers,  and  special  frequency  in- 

the  removal  and  exchange  of  excrement  receptacles,  wilL 
commonly  be  wanted.  Where  the  only  closet  is  one  tha^ 
communicates  with  a  cesspool  or  privy  pit,  the  best  arrange- 
ment for  the  disposal  of  infected  stools  that  under  thes^ 
improper  local  circumstances  may  be  found  practicable  will 
have  to  be  adopted, 
(c.)  A  substance  generally  available  in  the  removal  of  filth  from 
privies  and  ashpits,  and  for  application  to  foul  earth  and  the 
like,*  is  sulphate  of  iron  (green  copperas),  either  in  a  strong 
solution  made  by  stirring  crystals  of  the  salt  with  five  or  tea 
times  their  bulk  of  hot  water,  or  in  the  form  of  powder,  to- 
which  form  the  crystals  may  be  readily  brought  after  desiccation. 
This  agent  should  be  used  in  quantity  snfncient  to  distroy  all 
odour,  and  in  the  removal  of  filth  accumulations  it  should  be 
well  mixed  with  successive  layers  of  the  matter  to  be  removed* 
The  dry  form  of  application  is  to  be  preferred  where  masses 
of  wet  or  semi-solid  filth  have  to  be  dealt  with. 
(d,)  For  disinfection  of  the  air  of  rooms,  after  the  room  has  been, 
prepared  by  the  removal  of  persons,  and  of  such  articles 
as  are  best  disinfected  by  heat,  and  by  the  closing  of  windows 
and  crevices,  sulphurous  acid  gas  in  ample  quantity  may  be 
evolved,  the  doors  being  kept  closed  for  six  hours  or  more» 
The  amount  of  sulphurous  acid  required  for  the  disinfectioa 
of  a  moderate  sized  room  can  be  obtained  by  buming^ 
1^  lbs.  of  sulphur  (roll  brimstone)  in  a  pipkin  over  a  small 
fire  placed  in  the  middle  of  the  room,  with  an  old  tray  or  the 
like  to  protect  the  flooring.  These  processes  should  be 
effected  by  skilled  persons  acting  under  the  directions  of  the 
Medical  Officer  of  Health, 
(e.)  After  measures  of  disinfecting  a  room  have  been  taken,  all  wall 
paper  should  be  stripped  from  the  walls  and  be  burned,  and 
the  room  ought  to  have  its  ceilings  and  walls  thoroughly  washed, 
or  lime  whited. 


19.  For  detailed  information  on  disinfection  by  heat,  on  hospital 
accommodation,  and  on  small-pox,  and  on  questions  of  school  adminis- 
tration during  the  prevalence  of  infectious  disease,  see  the  Office 
Memoranda  and  Reports  on  these  subjects. 

B.  Thornb  Thorne, 

Medical  Officer. 
Local  Government  Board, 

Medical  Department, 
August  26th,  1892. 

*  The  removal  of  dangerous  filth  is  here  the  object  to  be  attained.  It  cannot 
confidently  be  stated  that  either  the  iron  salt  or  any  arailable  substance  will  effect 
a  true  disinfection  of  such  masses  of  filth  as  are  here  in  question. 
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No.  16. 
Choleba  Order  of  September  6thj  1892.  app.a.No.i6. 

Cholera  Order 

To  all  Port  Sanitwry  Authorities ;  To  all  other  Sanitary  Authorities  as  J|gptem*>er«th. 
defined  in  our  Order  of  the  28  th  day  of  August  1890  hereafter 
recited ;  to  all  Masters  of  Ships ;  and  to  all  Others  whom  it  may 
concern. 

Whereas  we,  the  Local  Government  Board,  are  empowered  by 
section  130  of  the  Public  Health  Act,  1875,  and  section  2  of  the  Public 
Health  Act,  1889,  from  time  to  time,  to  make,  alter,  and  revoke  eucb 
regulations  as  to  us  may  seem  fit,  with  a  view  to  the  treatment  of 
persons  affected  with  cholera,  and  preventing  the  spread  of  cholera,  as 
well  on  the  seas,  rivers,  and  waters  of  the  United  Kingdom,  and  on  the 
high  seas  within  three  niiles  of  the  coasts  thereof,  as  on  land,  and  may 
declare  by  what  Authority  or  Authorities  such  regulations  shall  be 
enforced  and  executed ; 

And  whereas  by  an  Order  dated  the  28th  day  of  August  1890,  we, 
the  Local  Government  Board,  noade  regulations  under  section  130  of 
the  Public  Health  Act,  1875,  and  section  2  of  the  Public  Health  Act, 
1889,  with  a  view  to  the  treatment  of  persons  afiected  with  cholera, 
and  preventing  the  spread  of  cholera; 

And  whereas  Article  12  of  those  regulations  provides  as  follows  :^ 

**  The  Medical  Officer  of  Health  shall,  as  soon  as  possible  after  any 
**  such  ship  has  been  certified  to  be  infected  with  cholera, 
**  examine  every  person  on  board  the  same,  and  in  the  case  of 
<<  any  person  suffering  from  cholera  or  from  any  illness  which 
''  the  Medical  Officer  of  Health  suspects  may  prove  to  be 
"  cholera,  shall  certify  accordingly ;  and  any  person  who  shall 
''  not  be  so  certified  by  him  shall  be  permitted  to  land  immedi- 
'*  ately  on  giving  to  the  Medical  Officer  of  Health  his  name 
**  and  place  of  destination,  stating,  where  practicable,  his  address 
"  at  such  place. 

**  The  name  and  address  of  any  such  person  shall  forthwith  l»e  given 
"  by  the  Medical  Officer  of  Health  to  the  clerk  to  the  Sanitary 
**  Authority,  and  such  clerk  shall  thereupon  transmit  the  same 
**  to  the  Local  Authority  of  the  district  in  which  the  place  of 
**  destination  of  such  person  is  situate ; " 

And  whereas  the  above- recited  Order  has  been  amended  by  Orders 
made  by  us  and  dated  the  29th  and  31st  days  of  August  1892,  by  which 
further  regulations  are  made  under  the  said  sections ;  and  it  is  desirable 
that  the  provisions  of  the  last-mentioned  Orders  should  be  consolidated 
and  amended : 

Now,  therefore,  we,  the  Local  GK)vemment  Board,  do,  by  this  our 
Order,  in  the  exercise  of  the  power  conferred  on  us  by  the  Public  Health 
Act,  1875,  the  Public  Health  Act,  1889,  and  every  other  power  enabling 
us  in  that  behalf,  revoke  the  said  Orders  dated  the  29th  aud  31st  days  of 
August  1892  (except  so  far  as  relates  to  any  proceedings  taken  or 
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commenced  thereunder),  and  make  the  following  regulations,  and  declare 
that  they  shall  be  duly  enforced  and  executed  : — 
S^8eptSmb?p6th,      ARTICLE  I.— Article  12  of  the  said  Order  dated  the  28th  day  of 
1893.  August   1890  shall  be   amended  by  the    omission  therefrom  of   the 

words  "  and  any  person  who,"  and  the  following  words  to  the  end  of 
the  first  paragraph,  and  the  insertion  of  the  following  words  in  place 
thereof:  "and  a  person  who  shall  not  be  so  certified  shall  not  be 
"  permitted  to  land,  unless  he  satisfy  the  Medical  Officer  of  Health  as 
"  to  his  name,  place  of  destination,  and  address  at  such  place," 

Abticle  II. — ^Where  a  ship  is  not  infected  with  cholera,  but  has 
passengers  on  board  who  are  in  a  filthy  or  otherwise  unwholesome  con- 
dition, or  has  come  from  a  place  infected  with  cholera,  the  Medical 
Officer  of  Health  may,  if  in  his  opinion  it  is  desirable  with  a  view  to 
checking  the  introduction  or  spread  of  cholera,  give  a  certificate  in 
duplicate  in  the  following  form,  or  to  the  like  effect,  and  shall  deliver 
one  to  the  master,  and  retain  the  other  or  transmit  it  to  the  Sanitary 
Authority : — 

Certipicatk. 

day  of  ,  1^9     . 

Sanitary  Authority  of 

I  hereby  certify  that  I  have  eacamined  the  ship 
from  now  in  the  port  of  ',  and. 

that  tfhe  has  passengers  on  board  in  a  filthy  or  otherwise  unwholesome 
condition  [of  has  come  from  a  place  infected  with  cholera],  and  that,  in^ 
my  opinion,  it  is  desirable  with  a  view  to  checking  the  introduction  or 
speadof  cholera,  that  the  persons  onboard  the  ship  should  not  be  allowed 
to  land  unless  they  satisfy  me  as  to  their  names,  places  of  destination, 
and  addresses  at  such  places. 

Signed  

Medical  Officer  of  Health  (or  Medical  Practitioner 
appointed  by  the  Sanitary  Anthority). 

Article  III. — When  such  certificate  has  been  given,  no  person  on 
board  the  ship  shall  leave  or  be  allowed  to  leave  the  same  unless  he 
satisfy  the  Medical  Officer  of  Health  as  to  his  name,  place  of  destination, 
and  address  at  such  place ;  and  such  name  and  address  shall  forthwith 
be  given  by  the  Medical  Officer  of  Health  to  the  clerk  to  the  Sanitary 
Authority,  and  such  clerk  shall  thereupon  transmit  the  same  to  the  Local 
Authority  of  the  district  in  which  the  place  of  destination  of  such  person 
is  situate. 

In  this  Article  the  term  "  Local  Authority "  means  any  Urban  or 
Rural  Sanitary  Authority,  and  in  the  administrative  county  of  London 
any  Sanitary  Authority  as  defined  hy  the  Public  Health  (London)  Act, 
1891. 

Article  IY. — If  the  Medical  Officer  of  Health  have  reason  to  beliere 
that  any  ship  coming  or  being  within  the  jurisdiction  of  the  Sanitary 
Authority  is  infected  with  cholera,  or  has  come  from  a  place- 
infected  with  cholera,  he  may  direct  the  bilge  water  to  be  pumped 
oat  before  such  ship  enters  any  dock  or  basin ;  and  on  the  Sanitary 
Authority  providing  a  proper  supply  of  water  for  drinking  and  cooking 
purposes  for  persons  on  board  the  ship,  be  may  direct  all  casks  or 
tanks  on  board  the  ship,  containing  water  for  the  use  of  such  persons 
to  be  emptied  and  cleansed,  and  the  master  shall  cause  the  said  directions 
to  be  carried  into  effect. 
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Abticlb  V. — This  order  shall  be  read  as  one  with  the  said  Order  dated   ^^^*  ^i^°'  ^*- 
the  28th  daj  of  August  1890,  and  words  herein  shall  have  the  same  Cholera  Order 
meaning  as  words  in  that  Order.  of^ptember  eth. 

Given  under  the  seal  of  office  of  the  Local  Goyernment  Board 
this  sixth  day  of  September,  in  the  jear  one  thousand  eight 
hundred  and  ninetj-two. 

(l.8.)        Henry  H.  Fowler, 

President, 

Hugh  Owen, 

Secretary. 


Notice.— The  Public  Health  Act,  1875,  provides,  by  section  130, 
that  any  person  wilfully  neglecting,  or  refusing  to  obey  or  carry  out 
or  obstructing  the  execution  of  any  regulation  made  under  that  section, 
shall  be  liable  to  a  penalty  not  exceeding /i/ti/  pounds. 
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No.  17. 

Bbpbint  from^he  Eighth  Annual  Repobt  of  the  Medical  Offickr 
of  the  Privy  Council,  1865;  being  Comments  by  Mr.  Simon 
SSd«D^a?and  (j^ow    Sir  JoHN   SiMON,  K.C.B.)   on  Foreign  Epidemics  and 

Qajwmntixie;  by  QUARANTINE. 

Mr.  Simon  ^ 

The  precautions,  generallj,  which  may  be  taken  against  coctagioos 
diseases  are  of  two  kinds :  fost,  if  possible,  to  prevent  the  entrance  of 
the  contagion ;  secondly,  if  the  contagion  be  present,  to  annihilate  as 
far  as  possible  the  circumstances  whidi  favour  its  spread.  And  thus, 
as  regards  cholera,  a  first  and  incalculably  important  question  to  be 
answered  by  those  who  have  to  care  for  the  public  health  of  a  country 
is  the  question  whether,  by  any  measures  of  quarantine,  they  can 
provide  that  all  contagion  of  the  disease  shall  be  kept  outside  the  limits 
of  their  land. 

Subject  to  one  qualification,  which  is  not  an  important  one  for  the 
present  argument,  it  may,  I  think,  be  accepted  as  certain  that  quarantiney 
conducted  with  extreme  rigour,  and  with  the  precision  of  a  chemical 
experiment,  will  keep  cholera  out  of  any  part  of  Europe  in  which  the 
extremely  difficult  conditions  can  be  absolutely  fulfilled  ;*  and  thus,  if  I 
speak  to  the  dry  question  of  medical  practice,  I  have  no  hesitation  in 
saying  that  England  ought  to  resist  cholera  by  quarantine.  On  the 
other  hand,  though  I  cannot  pretend  to  discuss  with  any  kind  of 
authority  the  non- medical  aspects  of  the  question,  it  would  be  mere 
pedantry  for  me  to  ignore  that  facts  which  are  of  common  notoriety, 
and  considerations  which  are  of  common  sense,  conflict  with  that 
medical  conclusion.  A  quarantine  which  is  ineffective  is  a  mere 
irrational  derangement  of  commerce;  and  a  quarantine,  of  the  kind 
which  ensures  success,  is  more  easily  imagined  than  realised.  Only  in 
proportion  as  a  community  lives  apait  from  the  great  highways  and 
emporia  of  commerce,  or  is  ready  and  able  to  treat  its  commerce  as  a 
subordinate  political  interest,  only  in  such  proportion  can  quarantine  be 
made  effectual  for  protecting  it.  In  proportion  as  these  circumstances 
are  reversed,  it  becomes  impossible  to  reduce  to  practice  the  paper 
plausibilities  of  quarantine.  The  conditions  which  have  to  be  fcdfilled 
are  conditions  of  national  seclusion,  and  the  fulfilment  of  such  con- 
ditions by  England  would  involve  fundamental  changes  in  the  most 
established  habits  of  the  country. 

In  order  to  illustrate  this  view,  the  medical  postulates  of  quarantine 
deserve  to  be  considered  in  detail.  Quarantine,  purporting  to  be 
effectual,  cannot  rest  satisfied  with  excluding  from  entry  such  persons 
as  are  obviously  sick,  but,  indispensably  for  its  purpose,  must  also 
refuse  to  admit  the  healthy  till  they  shall  have  passed  in  perfectly 
non- infectious  circumstances  at  least  as  many  days  of  probation  as  the 
disease  can  have  days  of   incubation  or  latency,  this  condition  often 

*  The  qualification  with  which  the  aboTe  opinion  is  guarded  relates  to  the  un- 
certainty how  far  the  myiterions  influence  which  starts,  and  perhaps  accompanies* 
each  pandemic  extension  of  cholera,  is  an  influence  which  creates  new  centres  of 
*'  spontaneous  generation "  for  the  disease.  As  regards  Europe,  there  seem  to  be 
strong  presumptions  against  the  likelihood  that  any  such  new  centres  are  created. 
But  this  negative  cannot  be  deemed  absolutely  certain  ;  and  of  course  the  qualification 
becomes  more  and  more  important,  in  proportion  as  the  country  to  which  the  quettton 
applies  is  near  to  those  countries  where  cholera  first  had  its  beginning. 
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involviog  as  its  consequence  that,  if  one  case  of  disease  arise  among  a  app.  A.No.  17. 
number  of  persons  in  quarantine,  the  whole  number  of  apparently  on  Foreign 
healthy  must  recommence  their  period  of  probation,  and  this  perhaps  Epidemics  and 
again  and  again.  Now,  setting  aside  as  not  essential  to  quarantine  the  S^Smon**  ^^ 
cruelties  which  its  mal-administration  involves  and  which  in  practice  (isss) 
are  almost  identified  with  its  exercise;  criticising  only  the  conditions 
which  quarantine,  if  it  is  to  be  effective,  must  involve;  and,  for  the 
moment,  not  even  counting  as  an  objection  the  cost  of  that  gigantic 
establishment  which  has  to  be  permanently  maintained  in  order  to  meet 
occasional  exigencies;  I  here  insist  only  upon  the  restrictions.  Con- 
sidering what  they,  when  really  carried  into  effect,  must  involve — what 
inconvenience  to  persons,  what  interruption  to  commerce,  and  on  how 
vast  a  scale,  and  for  what  indefinite  duration  of  time,  no  one  can  expect, 
in  regard  of  great  trading  communities,  that  governments,  if  they  go  so 
far  as  to  enact,  will  have  much  success  in  enforcing  quarantine. 
Against  the  efficiency  of  it  when  enacted  there  operate  some  of  the 
strongest  of  all  law-breaking  influences ;  on  the  one  hand,  instincts  of 
contempt  for  the  narrow  self-protect  iveness  which  it  represents,  and, 
on  the  other,  those  eager  commercial  interests  which  now  mainly  govern 
the  world.  The  latter,  in  proportion  as  they  are  affected,  elude  tlie 
restrictions  which  would  embarrass  them.  Contraband  of  quarantine, 
like  ordinary  smuggling,  is  developed  as  soon  as  the  inducements  for  it 
are  considerable.  And  thus,  practically  speaking,  where  great  commer- 
cial countries  are  concerned,  it  can  scarcely  be  dreamt  that  quarantine 
restrictions  will  be  anything  better  than  elaborate  illustrations  of 
leakiness. 

In  respect  of  England,  moreover,  there  are  other  facts  to  be  stated. 
In  1832-33,  when  some  sort  of  quarantine  against  cholera  was  adopted 
here,  the  results  gave  no  encouragement  to  a  repetition.  Then  followed 
the  erroneous  belief  (which  subsequent  better  knowledge  has  coirected) 
that  the  spread  of  cholera  is  unaffected  by  human  intercourse.  Under 
these  and  other  influences  the  thought  of  quarantine  in  England 
became  more  and  more  obsolete,  and  the  possibility  of  enforcing  it,  if 
ever  so  much  desired,  fell  more  and  more  towards  nothingness. 
Probably  there  was  the  practical  conviction  that,  against  anv  contagious 
disease  current  on  the  continent  of  Europe,  quarantine  of  the  utmost 
strictness  which  England  could  hope  to  attain  would  not  give  residts 
worth  the  sacrifice.  I  daresay  that  quarantine  in  England  was  never 
otherwise  than  very  lax.  And  at  all  events  for  many  years  past  it  has,  in 
every  medical  sense,  been  abolished.  Also  with  its  virtual  extinction, 
the  establishment  for  giving  it  effect  has  declined.  As  successive 
governments  advanced  further  and  further  in  relinquishing  what  pro- 
bably at  its  best  was  only  a  sham  of  quarantine,  corresponding  reduc- 
tions of  establishment  were  made*  Ani  the  result  of  the  entire  process 
may  be  told  in  these  very  few  words — that,  at  the  present  moment, 
England  has  not  in  readiness  the  means  of  properly  quarantining  even 
a  single  ship.*  It  is  not  for  me  to  say  that  thi^  state  of  things  may  be 
deemed  final.  But  if  reversal  of  the  policy  which  it  expresses  were 
ever  so  much  desired,  it  could  not  be  effected  offliand.  Enormous  first 
expenditure  of  money  in  creation  of  proper  lazarets  would  be  wanted, 
as  well  as  subsequent  very  large  annual  outlays  for  maintaining  the 

*  It  may  be  proper  to  mention  that  the  ceremonies  to  which,  under  the  name  of 
quarantine,  certain  transatlantic  ships  are  subjected  on  their  arrival  in  thi «  country, 
have  not,  properl]^  speaking,  any  medical  significance  in  relation  to  thin  country, 
but  are  part  of  an  international  obligation  contracted  for  commercial  reasons. 
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App.  a.  No.  17.    necessary  establishments.    And  the  time  which  would  be  required  for 
On  Poroign  brinf^Dg  the  organisation  into  work  forbids  the  supposition  that  this 

Epktemics  and     could  ever  be  done  on  emergencj. 

SrfSmon^'  ^^       So,  for  Engknd,  under  present  circumstances,  quarantine  against 
(1866).  cholera,  as  existing  in  the  countries  which  are  nearest  to  us,  is  a  pre- 

caution of  which  tliere  can  be  no  serious  thought.  Were  the  country 
ever  so  ready  to  endure  those  extreme  restrictions,  without  which  the 
whole  thing  is  fruitless  and  absurd,  the  means  for  imposing  them  do  not 
exist*  To  extemporise  a  cordon  sanitaire  is  simply  and  totally  im- 
possible, and  no  partial  quarantine  can  be  relied  on  for  national  pur- 
poses. Not  only  as  regards  cholera,  but  generally  as  regards  all 
contagious  disease,  the  position  which  now  has  to  be  recognised  and 
dealt  with  is,  that  contagions  current  on  the  continent  of  Europe  must 
be  deemed  virtually  current  in  England. 

♦  When  cholera  last  year  broke  out  so  vehemently  at  Alexandria,  and  wai 
hitherto  not  in  Europe,  it  would  have  been,  comparatively  speaking,  a  trifle  to 
quarantine  arriyals  from  that  one  port,  not  only  because  of  their  being  few,  b 
comparison  with  the  innumerable  arrivals  from  the  ports  of  continenttu  Europe, 
but  also  because,  with  the  loog  voyage,  the  object  of  quarantine  would  generally 
have  accomplished  itself  before  arrival.  And  medically,  of  course,  such  a  pre- 
caution was  to  be  desired.  But  while  my  Lords  still  had  it  under  consideration, 
whether  to  establish  this  amount  of  quarantine,  and  to  provide  the  means  of  con- 
ducting it,  cholera  had  already  almost  ceased  at  Alexan&ia,  and  had  shown  itself  in 
other  various  ports.  Before  proper  quarantine  arrangements  against  Alexandria 
could  have  been  organised,  no  quarantine  would  have  been  self-consistent  which 
had  not  been  a  quarantine  against  France,  Turkey,  Spain,  Italy,  and  Germany,  as 
well  as  against  our  own  possessions  of  Malta  and  Gibraltar  ;  and,  doubtless,  the  con- 
tagium  of  cholera  was  in  Southampton  long  before  any  effective  arrangements  coold 
have  been  called  into  existence  for  excluding  it. 
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No.  18. 

.  SuMMABY  Table  showing  Pbinoipal  Points  of  Contrast  and  app.a.No.i8. 
Resemblance  between  the  Results  of  the  Venice  Conference  PnncipiaPoints 
1892,  and  the  Results  of  the  Paris  Conference  (up  to  May  28),  rJ^^*"*^ 


1892. 


Infected  Vessels.    Article  3. 


between  the 
Results  of  the 
Venice  and  Paris 
Conferences. 


Vessels  without  either  a  Doctor  or  Means  of  Disinfection. 


Besnlts  of  the  Yenioe  Conference,  1892. 


Results  of  the  PSdris  Conference  (up  to  28th 
May).  1892. 


(a.)  The  actual  cholera  sick  to  be  disembarked 
and  remoTed  to  hospital. 

(6.)  The  linen,  dothinc,  Ac,  of  passengers  and 
crew  to  be  disinfected. 

(e,)  The  vessel  to  be  disinfected. 

{d.)  All  the  other  pasaenKora  to  be  regarded  as 
suspect,  to  be  disembarked,  isolated  in 
groups,  and  kept  under  observation. 

(«.)  These  passengers  to  be  detained  at  Moses' 
Wells  for  a  period  of  five  ^days.  This 
period  of  detention  may  be  reduced  at 
the  discretion  of  the  local  authority. 


(a.)  The  same. 

(6.)  Ditta 

(tf.)  Ditto. 
(d.)  Ditto. 


M  These  passengers  to  be  detained  at  Moses* 
Wells  for  a  period  varying,  under  a 
sliding  scale,  from  forty-eight  hours  to 
five  diiys.  The  conditions  controlling 
th^e  shorter  detentions  are  ne  longer  al 
the  discretion  of  the  local  authority,  but 
are  strictly  defined. 


Vessels  with  a  Doctor  and  Means  of  Disinfection. 


Results  of  the  Yenioe  Conference,  1892. 


Results  of  the  Paris  Conference  (up  to  28th 
May),  1892. 


(a.)  The  actual  cholera  sick  to  be  disembarked 
and  removed  to  hospitaL 

(b.)  The  linen,  clothing,  Ac,  of  passengers  and 
crew  to  be  disinfected. 


(e.)  The  vessel  is  to  be  disinfected.  This  dis- 
infection mav,  in  the  case  of  postal- 
vessels  and  troop-ships,  be  limited  to 
certain  portions  of  thie  vessel ;  but  this 
is  only,  at  the  discretion  of  the  local 
authority. 

(<l.)  AU  the  rest  of  the  passengers  to  be  de* 
tained  under  observation  at  Moses' 
Wells,  unless  in  the  case  of  postal^ves- 
sels  and  troop-ships ;  the  number  to  be 
thus  disembarked  and  detained  may  be 
limited.  Any  such  limitation  to  be  at 
the  discretion  of  the  local  authority. 


(«.)  All  persons  onboard  are  regarded  as  "sus- 
pects," unless  the  local  authority  chooses 
to  decide,  in  the  case  of  postal  vessels 
and  troopHihips,  that  the  numter  m«y 
he  limited  to  those  who  have  oocnpied 
certain  undefined  parts  of  the  vessel  only. 


(a.)  The  same ;  but  it  is  the  doctor  on  board 
who  is  to  decide  Who  are  the  persons 
actually  suffering  from  cholera. 

(6.)  The  same ;  but  the  process  may  be  carried 
out  on  board.  If  cholera  has  appeared 
only  among  the  crew,  the  linen,  Ac.,  of 
the  crew  only  to  be  disinfected. 

(c.)  Only  limited  and  strictly-defined  portions 
of  the  vessel  need  be  disinfected,  and 
the  doctor  on  board  is  to  decide  which 
are  such  portions.  No  detention  of  a 
vessel  for  disinfection  purposes  can  ex* 
ceed  twenty-four  hours. 

id.)  No  passengers  other  than  cholera  patients 
need  be  landed  for  observation.  No 
quitting  of  the  vessel  to  be  compulsory 
except  when  necessary  for  disimecting 
a  special  portion  of  the  vessel.  Even 
then  the  people  in  question  can  go  on 
board  a  ship  alongside ;  they  have  the 
right  to  return  to  their  vessel  within 
twenty-four  hours  at  the  outside,  and  if 
they  should  be  landed,  they  will  be 
placed  for  the  same  number  of  hours  in 
a  building  distinct  from  the  cholera 
hospitaL 

(tf.)  No  one  to  be  regarded  as  amone  the  *'  sus- 
pects," and  to  be  dealt  with  as  such, 
except  those  whom  the  doctor  on  board 
declares  to  have  been  in  direct  contact 
with  a  cholera  patient  since  the  com- 
mencement of  his  illness,  or  with  articles 
capable  of  transmitting  the  infection  of 
cholera. 
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App.  a.  No.  18. 

Principal  Points 
of  Contrast  and 
Resemblance 
between  the 
Results  of  the 
Venice  and  Paris 
Conferences. 


Results  of  the  Venice  Conference,  1892. 


Proc^-Verbal 
retpectinR  the 
sanitarv  con  ven< 
tion  of  Venice  of 
January  30, 1892. 


(/.)  The  detention  under  observation  of  the 
"suspect*"  at  Moses'  Wells  is  to  last 
five  days,  unless  the  period  be  diminished 
at  the  discretion  of  the  local  sanitary 
authority. 


iff.)  The  vessel  shall,  after  completing  its  dis- 
infection, be  allowed  to  pass  the  Canal 
in  quarantine  if  it  abandons  its  "sus- 
pects "  as  well  as  its  cholera  patients. 


Reiults  of  the  Paris  Conference  (up  to  28th 
May),  1892. 


(/.)  The  detention  of  the  limited  number  of 
"  suspects  "  may  be  either  on  the  venel 
itself  or  on  a  snip  alongside.  It  will 
vary,  according  to  a  second  sliding  scale, 
from  a  period  of  24  to  48  hours  to  five 
days,  according  to  the  date  of  the  oc- 
currence of  the  last  case  of  cbolenL 
Even  thes<»  diminished  periods  of  deten- 
tion may  be  further  reduced  at  the  dis- 
cretion of  the  local  sanitary  autboritsr. 
Any  detention  of  the  vessel  for  dinn- 
fecting  piurposes  is  to  be  included  in  tbe 
period:  for  the  detention  under  obser- 
vation. 

(ff.)  The  vessel  shall,  after  completing  its  dis- 
infection, which  is  not  to  exceed  twenfar- 
four  hours  in  duration,  be  allowed  w 
pass  the  Canal  in  quarantine,  if  it  aban- 
dons its  "suspects"  (as  limited  by 
definition  under  e)  as  well  as  its  cholera 
patients. 


N.B.— According  to  the  Report  of  Mr.  Lowther  and  Dr.  Mackie  (Slst  January  1892),  only  two. 
out  of  a  total  of  16,491  vessels  would,  during  the  preceding  five  years,  have  come  within  any  of 
these  restrictions  as  l>eing  "  navires  infect^s  '* :  and  Mr.  Mi^ville's  table  of  15th  December  1891, 
shows  that  even  as  regarais  these  two  vessels  the  detention  for  disinfection  and  for  the  limited 
number  of  "suspects  under  observation  combined  could  not  have  exceeded  "24  *  46  baaras^** 
and  might  have  been  further  reduced  by  the  local  authority. 

(Translation.) 

ProceS'  Verbal  respecting  the  Sanitary  Convention  of  Venice  of 
January  30,  1892. 

As  the  result  of  communications  made  by  the  Austro-Hunganan 
Government,  the  undersigned  Delegates  of  Austria-Hungary,  France, 
and  Great  Biitain  have  been  appointed  by  their  respective  Governments 
to  meet  at  Paris  to  examine  together  those  points  which  the  Grovem* 
ment  of  Her  Britannic  Majesty  require  to  be  settled  as  a  condition  of 
their  accession  to  the  International  Sanitary  Convention,  signed  at 
Venice  on  the  30th  January  1892. 

The  undersigned  delegates  observe  that  the  divergence  of  views  which 
has  hitherto  delayed  the  signature  of  the  Convention  by  the  British 
Government  bears  on  the  interpretation  to  be  given  to  the  provisions  of 
Articles  2  and  3  of  the  Special  Regulations  respecting  cholera,  inserted 
in  Annex  IV.  to  the  Convention. 

After  examining  these  articles,  they  agree  that,  without  altering  the 
essential  nature  of  the  above-mentioned  Articles,  it  is  possible,  in  ord^ 
to  meet  the  views  of  the  British  €K>vernment,  to  give  to  those  Articles 
a  more  precise  and  explicit  form.  They  have,  therefore,  agreed  to  sub- 
stitute the  two  following  Articles  for  those  similarly  numbered  2  and  3 
in  the  Kegulations  headed,  *'  Begulations  against  Cholera,"  inserted  in 
Annex  IV.  to  the  International  Sanitary  Convention  of  Venice : — 

Article  II. 

Suspected  Skips. — ^That  is,  such  as  have  had  a  case  of  cholera  on 
board  at  the  moment  of  starting  or -during  the  voyage,  but  no  fresh  case 
within  seven  days.  Such  ships  shall  be  treated  differently,  according 
as  they  have  or  have  not  a  doctor  and  a  disinfecting  apparatus  (*'  6tuve  ") 
on  board. 

(a.)  Ships  having  on  board  a  doctor,  and  a  disinfecting  apparatus 
(''  6tuve ")  fulfilling  the  desired  requirements,  will  be  allowed  to  pass 
through  the  Canal  in  quarantine  under  the  conditions  stated  in  the 
Transit  Regulations. 
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(6.)  Other  suspected  ships,  having  neither  a  doctor  nor  a  disinfecting   App.  a.  No.  is. 
apparatus  ("etuve"),  will,  before  being  allowed  to  pass  through  the  proo6s^Verbal 
Canal   in   quarantine,   be   stopped   at  Moses'    Wells    during  the  time  S®^'^"?^***' . 
necessary   for    disinfecting    the    soiled    linen,   body   linen,   and  other  tion  oi'^^eniSe  of 
susceptible  articles,  and   for  ascertaining  that   the  ship  is  in  [good]  'January  30,  i89i. 
fianitarj  condition. 

In  the  case  of  a  mail  steamer,  or  of  a  packet  specially  enga«;ed  in  the 
carriage  of  passengers,  not  having  a  disinfecting  apparatus  (**  etuve ") 
on  board,  but  carrying  a  doctor,  tran:»it  in  quarantine  will  be  allowed  if 
the  local  authority  has  an  assurance,  derived  from  an  official  certificate, 
that  sanitary  measures  and  disinfection  have  l)een  properly  caiTied  out, 
either  at  the  place  of  departure  or  during  the  voyage. 

In  the  case  of  mail  steamers  or  of  packets  specially  engaged  in  the 
carriage  of  passengers,  without  a  disinfecting  apparatus  ("  etuve"),  but 
carrying  a  doctor,  free  pratique  may  be  granted  at  Suez  after  the 
operation  of  disinfection  has  been  completed,  if  the  last  case  of  cholera 
occurred  more  than  fourteen  days  previously,  and  if  the  state  of  the 
ship  is  satisfactory. 

In  the  case  of  ships  having  had  a  voyage  of  less  than  fourteen  days, 
passengers  for  Egypt  shall  disembark  at  Moses'  Wells  and  be  isolated  for 
twenty-four  hours,  and  their  soiled  linen  and  the  effects  they  have  used 
shall  be  disinfected.     They  will  then  receive  free  pratique. 

Vessels  having  had  a  passage  of  less  than  fourteen  days  wishing  to 
obtain  free  pratique  in  Egypt  will  also  be  stopped  twenty-four  hours  at 
Moses'  Wells. 

In  casss  where  the  Cholera  has  occurred  exclusively  among  the  crew 
disinfection  will  extend  only  to  the  soiled  linen  of  the  crew,  but  it  will 
extend  to  all  the  soiled  linen  of  the  crew,  and  to  the  part  occupied  by 
the  crew. 

Ahticle  III. 

Infected  Ships. — That  is  to  say,  those  which  have  cholera  on  board, 
or  which  have  had  fresh  cases  of  cholera  within  seven  days.  They  are 
divided  into  ships  without  a  doctor  and  disinfecting  apparatus 
(**  ^tuve "),  and  ships  with  a  doctor  and  disinfecting  apparatus 
("  ^tuve  "). 

(a.)  Ships  without  a  doctor  and  a  disinfecting  apparatus  ("  etuve  '*) 
will  be  detained  at  Moses'  Wells ;  persons  suffering  from  cholera  or 
choleraic  diarrhoea  will  be  disembarked,  and  isolated  in  a  hospital. 
Disinfection  will  be  carried  out  in  a  thorough  manner.  The  oihet 
passengers  will  be  disembarked,  and  isolated  in  groups  of  as  few  as 
possible,  in  order  that  the  whole  number  may  not  bo  affected  by  a 
particular  group,  should  cholera  occur.  Soiled  linen,  effects  that  h  ive 
been  used,  the  clothing  of  the  crew  and  of  the  passengers  will  bo 
disinfected  as  well  as  the  ship. 

It  is  clearly  understood  that  there  is  no  question  of  discharge  of 
merchandize,  but  only  of  disinfecting  the  infected  portion  of  the  ship. 

The  passengers  will  remain  for  five  days  at  the  establishment  at 
Moses'  Wells  ;  in  cases  where  the  cholera  occurred  several  days 
previously,  the  period  of  isolation  will  be  shortened.  The  period  in 
question  will  vary  according  to  the  date  of  the  occurrence  of  the  last 
case. 

Thus,  if  the  last  case  occurred  within  seven  days,  the  period  of 
■observation  shall  be  forty-eight  hours  ;  if  within  six  days,  the 
observation  will  last  three  days;  if  within  five  days,  the  observation 
E    76910.  71 
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App.  a.  No.  18.   will  last  four  days  ;  if  within  less  than  five  days,  the  observation  will 
Proc^^bal       last  &ye  days. 

gMi>ectingthe  (^,^   Ships  with  a  Doctor  and  Disinfecting  Apparatus  (**  Etuve  ").— 

ti^ofTcfnlceo?' Ships  with  doctors  and  stoves  ("6tuves")  will  be  detained  at  Moses* 
January  SO,  1892.  \yells. 

The  ship's  doctor  will  declare  on  oath  which  persons  on  board  are 
suffering  from  cholera  or  choleraic  diarrhoea.  These  sick  persons  will 
be  disembarked  and  isolated. 

After  the  disembarkation  of  these  sick,  the  soiled  linen  of  the  rest  of 
the  passengers  and  of  the  crew' will  undergo  disinfection  on  board. 

When  cholera  has  occurred  among  the  crew  only,  the  disinfection  of 
the  linen  shall  extend  to  that  of  the  crew  only,  and  to  the  linen  of  the 
parts  occupied  by  the  crew. 

The  ship's  doctor  will  also  indicate  on  oath  the  part  or  compartment 
of  the  ship  and  the  section  of  the  hospital  in  which  the  patient  or 
patients  have  been  conveyed.  He  will  also  declare,  on  oath,  which 
persons  have  have  been  in  communication  with  the  choleraic  sick  after 
the  first  appearance  of  the  disease,  either  by  direct  contact,  or  by  contact 
with  articles  capable  of  conveying  infection. 

These  persons  alone  shall  be  considered  ns  **  suspect." 

The  part  or  compartment  of  the  ship  and  the  section  of  the  hospital 
in  which  the  patients  have  been  conveyed  will  be  thoroughly  disinfected. 
By  "  part  of  the  ship  "  is  understood  the  cabin  of  the  patient,  the  adjoin- 
ing cabins,  the  passage  of  the  cabins,  the  deck,  and  the  parts  of  the 
deck  which  the  patient  or  patients  may  have  occupied. 

If  it  is  found  impossible  t<»  disinfect  the  part  or  compartment  of  the 
ship  which  has  been  occupied  by  persons  suffering  from  cholera  or 
choleraic  diarrhoea  without  disembarking  the  persons  declared  to  be 
**  suspect,'*  these  persons  will  be  placed  on  another  ship  specially  set 
apart  for  this  purpose,  or  disembarked  and  lodged  in  the  sanitary  ^ta- 
blishment  provided  for  in  Annex  I.  of  the  Convention  under  the  title, 
"  Organization  of  Superintendence  and  Disinfection  at  Suez  and  a| 
Hoses'  Wells,*'  without  coming  in  contact  with  the  patients,  who  will 
be  placed  in  the  hospital. 

The  duration  of  this  stay  on  the  ship  or  on  land  for  disinfection  shall 
be  as  brief  as  possible,  and  shall  not  exceed  twenty-four  hours. 

These  suspects  shall  undergo  observation,  either  on  their  own  ship 
or  on  the  ship  set  apart  for  the  purpose  ;  the  period  of  this  observation 
shall  vary  according  to  the  following  Table : — 

When  the  last  case  of  cholera  occurred')  rni,^  ,.Vo*«r-«/v«  .i^.ii  v^^  iwvm  9A  in  46 

in  the  course  of  the  7th.  6tli.  or  6th  Pt®  ?i*®™**^"  shall  be  firom  24  to  « 

day  before  reaching  Suez        •  -)    "°""- 

If  it  occurred  in  the  course  of  the  4th ")  The  observation  shall  be  from  two  to 

day  before  reaching  Suez        -  i    three  days. 

If  it  occurred  in  the  course  of  the  8rd  >  The  observation  shall  be  from  three  to 

day  before  reaching  Suez        -  -J    four  days. 

If  it  occiured  in  the  course  of  the  Snd*)  The  observation  shall  be  from  four  to 
day  before  reaching  Suez        -  -)     five  days. 

^^sLT'^'f  °°®.  ^^  ^''*'^  »^^i^}  The  observation  shaU  be  of  five  days. 

The  time  occupied  by  disinfecting  operations  is  induded  in  the  period 
of  observation. 

Passage  in  quarantine  may  be  granted  before  the  expiry  of  thd 
periods  above  indicated  if  the  sanitary  authority  judges  it  possible;  i^ 
will  in  every  case  be  granted  when  the  disinfection  is  completed,  if  ^ 
vessel  abandons,  in  addition  to  her  patients,  the  persons  above  defined 
as  "  suspect." 

A  stove  ("  ^tuve  ")  placed  on  a  pontoon  may  come  alongside  the  »»"? 
to  expedite  the  disinfecting  operations. 
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Infected  ships  wishing  to  obtain  free  pratique  in  Egypt  are  detained   app.a.  No.is, 
for  five  days  at  Moses'  Wells,  reckoning  from   the  last  case  which  proj^,s.v^bai 
occurred  on  board.  rrspectiiiK  the 

In   consequence  of  the   interpretation   placed  on   the  provisions  of  uo'n ^f'TiSiceo? 
Articles  2  and  3,  as  originally  drafted  by  the  Venice  Conference,  the  January  so,  i892. 
undersigned  Delegates  have  been  obliged  to  modify  the  wording  of  the 
foDowing  provisions  in  order  to  bring  the  whole  into  harmony  : — 

I.  Regulation  against  Cholera^  Article  4. 

The  different  groups  of  persons  admitted  to  the  sanitary  station  shall 
be  separated  from  one  another  according  to  date  of  arrival,  and  thfe 
sanitary  condition  of  each  group. 

Persons  having  cholera  or  choleraic  diarrhoea  are  strictly  separjited 
from  other  persons,  and  receive  the  medical  treatment  which  their 
condition  requires. 

Cholera  convalescents,  however  many  days  they  may  have  spent  at  the 
sanitary  station,  receive  free  pratique  only  on  the  declaration  of  the 
doctor  of  the  said  station,  to  the  effect  that  there  is  no  danger  in 
granting  it 

The  bodies  of  those  who  have  died  of  cholera  shall  be  buried  in  the 
cemetery  aUached  to  the  sanitary  station,  or,  in  default  of  a  cemetery,  in 
an  isolated  spot,  with  all  requisite  precautions.  The  depth  of  the  g^ave 
must  be  2  metres. 

The  apartments  tenanted  by  cholera  patients  in  the  sanitary  stations 
shally  on  being  vacated,  be  disinfected  with  the  greatest  care. 

II.  Annex  I.  to  the  Convention,  under  the  following  heading : — 

Organization  of  Superintendence  and  of  Disinfection  at  Suez  and  at 

Moses'  Wells, 

•  *  •  «  * 

The  disinfecting  and  isolating  station  at  Mosfis'  Wells  shall  contain : — 

1.  Three  disinfecting  stoves  ("  ^tuves  "),  one  of  which  shall  be  on  a 
pontoon. 

2.  An  isolating  hospital  with  twelve  beds  for  persons  suffering  from 
cholera  or  from  choleraic  diarrhoea.  This  hospital  shall  be  so  arranged 
that  the  patients,  male  and  female,  are  isolated  from  one  another. 

3.  Buildings,  hospital  tents,  or  ordinary  tents,  for  parsons  who  are 
landed,  not  included  in  the  foregoing  paragraph. 

•J.  A  sufficient  number  of  baths  and  shower-baths  (**douches- 
lavages  "). 

6.  Buildings  necessary  for  the  common  services,  the  medical  staff, 
the  guards,  &c.,  a  store,  and  a  laundry. 

6.  A  reservoir  of  water. 

7.  The  various  buildings  shall  be  so  arranged  that  no  contact  be 
possible  between  invalids,  infected  or  suspected  objects,  and  other 
persons. 

III.  Annex  III.  to  the  Convention,  under  the  following  heading  : — 

Composition^  powers,  and  working  of   the  Maritime,  Sanitary,  and 

Quarantine  Board  of  Egypt, 
(Alterations  in  the  Regulations  for  maritime,  sanitary,  and  quarantine 

police.) 

♦  •  •  •  • 

Article  32  (ex.  37). 
If,  during  the  isolation  of  persons  landed,  a  fresh  doubtful  or  decided 
case  of  cholera  occurs  among  tiie  isolated  persons,  the  period  of  isolation 
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App. A. No.  18.  recommences  for  the  group  of  persons  who  were  ia  contact  with  the 
ftocfts-Verba)      perdon  attacked. 

SSSy^nven-       IV.  Annex  V.  to  the  Convention,  under  the  following  heading  : — 
Jannaiy  80, 189^.  .Precautionary  Measures  to  he  taken  on  board  Ships  on  departure^ 

during  the  passage  and  on  arrival  at  Suez, 
•  *  «  »  « 

III.  Measures  to  be  taken  on  arrival  at  Suez : — 

1.  All  ships  shall  undergo  a  medical  visit  before  entering  the  Suez 
Canal. 

2.  This  visit  shall  be  made  by  the  sanitary  authority  of  Suez. 

3.  If  the  ship  is  infected,  the  persons  suffering  from  cholera,  or  classed 
as  doubtful,  shall  be  disembarked  and  isolated  in  a  special  building  near 
Suez. 

Persons  having  had  choleraic  symptoms,  notably  choleraic  diarrhoea, 
shall  be  classed  as  doubtful. 

4.  All  contaminated  objects  and  the  following  objects  shall  be  dis- 
infected before  the  entry  of  the  ship  into  the  Suez  Canal,  namely, 
clothes,  bed  clothes,  mattresses,  carpets,  and  other  objects  which  have 
been  in  contact  with  the  patient,  the  clothes  of  those  who  liave  tended 
him,  the  objects  in  the  patient's  cabin  and  in  the  adjacent  cabins,  the 
passage  to  those  cabins,  the  deck,  or  the  parts  of  the  deck  which  the 
patient  may  have  occupied. 

In  regard  to  the  manner  of  communicating  to  the  other  Governmeats 
which  ^ook  part  in  the  Venice  Conference  the  new  declaratory  drafting 
of  Articles  2  and  3  of  the  '^  Regulations  against  Cholera "  and  the 
modifications  of  detail  made  in  the  wording  of  the  Annexes  of  the 
Convention,  which  are  reproduced  above,  the  undersigned  Delegates 
have  agreed  upon  the  following  : — 

They  are  of  opinion  that  the  communication  of  the  above-mentioned 
modifications  to  the  said  Powers  should  be  intrusted  to  the  care  of  the 
Austro-Hungarian  Government,  begging  them,  should  they  approve,  to 
substitute  them  for  the  former  texts  of  the  Annexes  in  the  ratifications 
of  the  Sanitary  Convention,  signed  at  Venice  the  30th  January,  1892. 

It  is  understood  that  the  communication  to  be  made  by  the  Cabinet  of 
Vienna  shall  be  supported,  as  regards  these  Governments,  by  a  note 
from  the  Goveraments  of  France  and  of  Great  13ritain. 

The  undersigned  Delegates  call  attention  to  the  fact  that  the  term 
fixed  by  the  Convention  for  the  exchange  of  the  ratification  expires  on 
the  1st  August  next. 

Having  observed,  moreover,  that  in  Annex  IV.  of  the  diplomatic 
document  containing  the  said  Convention  the  "  Regulations  concerning 
the  Foi-mation  of  a  Corps  of  Sanitary  Guards"  have  been  omitted,  as  the 
Secretaries  of  the  Conference  infoimed  the  Delegates  on  the  25th 
February,  1892,  they  express  the  opinion  that  the  Austro-Hungarian 
Government  should  likewise  transmit  to  the  Powers  the  complete  text 
of  the  Convention  and  of  the  Annexes,  printing  in  distinguishing  type 
the  changes  of  form  resulting  from  the  present  Minute. 

In  faith  whereof,  the  undersigned  Delegates  have  drawn  up  the 
present  Minute  in  three  originals  at  Paris,  the  9th  June  1892. 

(Signed)        E.  Constantine  H.  Phipps. 
K.  Thorns  Thobne. 

KUKFSTEIN. 
CaMILLB  BARBiRK. 

D.  Bbouardfl. 
A.  Proust. 
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Repobt  on  the  Etiology  op  Typhoid  Fever  ;  by  SV^  hSd^'***' 

Dr.  Klein,  P.R.S.  Peyo?;  hjjhk 


The  discorery  in  1880  by  Ebertb  of  a  particular   species  of  bacillus 
in    connexion    with    the  fever    indifferently    styled    "  enteric  "   and 
"typhoid."  and  Gaflfky's  subsequen  lexhaustive  study*  of  this  so-called 
bacillus  of  typhoid  fever,  gave  rise  to  debate  which  has  continued  to  Bntbric 
the  present  day.     The  fact  as  to  the  almost  constant  presence  of  this  *^^"^'^"' 
particular  bacillus  in  the  mesenteric  glands  and  the  spleen  of  persons 
dead  from  enteric  fever,  has  of  course  been  universally  accepted :  of 
this  there  could  be  no  question.     But  there  remains  a  not  inconsiderable 
number  of  observers,  who  recognise  ceitain  important  difficulties  which  itsspecifioitr 
stand  in  the  way  of  accepting  this  bacillus  as  the  vera  causa  of  typhoid  <J"e"®d: 
fever.      These    difficulties    may    be    groui)ed    under    the     following 
headings : — 

(a.)  The  exhaustive  researches  of  Gaffky  (I.e.)  and  of  many  other 
observers  have  shown  that  the  "  typhoid  bacillus  "  is  not  at  any  stage 
of  enteric  fever  present  in  the  blood  of  persons  affected  with  that  Notfonndim 
malady.  Thus,  Gaffky  paid  particular  attention  to  this  question,  in  Wood; 
reference  to  a  considerable  number  of  cafes  of  clinically  well  defined 
enteric  fever.  The  blood  was  examined  by  him  during  the  first, 
second,  and  third  week,  in  coverglass  specimens  and  by  culture 
experiments,  but  was  found  practically  free  of  organisms  Judging  by 
its  general  symptoms  enteric  fever  would  properly  rank  amongst  the 
blood  diseases,  and  a  priori  it  would  be  expected  that,  as  in  malarial 
fever  and  in  relapsing  fever,f  the  microbe  of  the  disease  would  be 
present  in  the  blood.  The  absence  therefore  from  the  blood  of  eoteric 
fever  of  the  particular  bacillus  which  is  present  in  abundance  in  the 
mesenteric  glands  and  spleen,  has  afforded  ground  for  hesitation  in 
accepting  the  **  typhoid  bacillus  "  as  the  essential  cause  of  this  disease. 

(b,)  The  etiology  of  typhoid  fever  points  strongly  to  a  spore  state  of  nor  proved  t* 
the  microbe,  whichever  that  may  be,  upon  which  the  disease  depends.  'o"»  sporei. 
Thus,  the  very  prolonged  vitality  of  enteric  fever  infectioi)  outside  the 
animal  body,  in  sewage,  in  water,  and  in  the  soil,  seems  to  demand  a 
spore  state  of  the  hypothetical  microbe  of  this  disease.  Liebermeister 
in  his  text  book  on  Special  Pathology  considers  the  spore  state  of  the 
typhoid  microbe  as  essential  for  its  acceptance  as  the  cause  of  enteric 
fever ;  and  he  lays  stress  on  Eberth's  and  Gaffky's  statements,  that  the 
tjrphoid  bacillus  is  capable  of  forming  spores.  Various  other  writers  on 
the  etiology  of  typhoid  fever  have  taken  the  same  view.  But  it  has  been 
conclusively  shown  by  Buchner,  and  many  others,  that  so  far  as  direct 
observations  of  the  typhoid  fever  bacillus  in  the  tissues,  and  in  artificial 
cultivations,  enable  us  to  draw  any  conclusion,  this  bacillus  does  not 
form  spores.    There  is  nothing  easier  than  to  show  that  the  juice  of  the 

*  Mittheil  aus  dem  Kais.  Gesnndbeitsamte,  Band  II.,  Berlin,  1884,  wherein  Gaffky 
minutely  describes  this  bacillas  obtained  bj  him  in  pure  culture  from  the  spleea 
and  the  mesenteric  glands  of  persons  dead  of  typhoid  fever. 

f  In  these  two  fevers,  the  specific  microbes  (the  malarial  Plasmodium  and  the 
spirillum  ol  Obermaier  respectively)  are  during  the  febrile  stage  abundantly 
present  in  the  blood,  and  then  gradually  disappear  from  the  blood  to  bide,  as  it  were* 
and  to  pass  certain  phases  in  tn«  spleen. 
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mesenteric  glaniU  or  of  the  spleen  of  a  case  of  typhoid  fever  (fatal 
about  the  end  of  the  second  or  daring  the  thu*d  or  fourth  week),  con- 
tains in  cover-glass  specimens  and  in  culture  a  considerable  number  of 
this  particular  species  of  bacillus.  Nevertheless,  all  tests  that  are 
generally  successfully  used  for  the  demonstration  of  real  spores  fail  in 
this  case.  The  variou«i  methods  for  staining  spores  do  not  bring  out 
in  these  bacilli  from  the  human  subject  anything  that  one  can  identify 
with  spores.  Tbu?,  the  experiment  of  thorou^jhly  drying  the  above 
juices  in  a  thin  film,  as  also  of  drying  a  thin  film  of  a  culture  there- 
from (whatever  the  culture  medium  or  whatever  the  age  of  the  culture), 
invariably  prevents  growth  of  the  enteric  fever  bacillus  thus  treated ; 
whereas  had  spores  been  contained  in  the  specimens  so  dealt  with,  tiiej 
should  have  resisted  the  process.  Similarly  heating  any  culture  of  tbe 
typhoid  fever  bacillus  to  60-62°  C.  for  10  minutes,  always  produces 
death  of  the  microbes ;  whereas  spores  had  they  been  present  should 
have  easily  resisted  even  much  higher  temperature.  The  only  con- 
dition of  cnltivatioD  under  which  the  typhoid  fever  bacillus  shows  an 
appeai*ance  suggestive  of  spores  is  culture  on  potato,  and  it  was  the 
sppeai*ance  of  the  bacillus  under  this  condiiicn  of  cultivation  which 
induced  Gaffky  to  believe  in  its  ability  to  form  spores.  Cultivated  on 
potato  for  a  few  days  the  bacillus  of  typhoi<l  fever  in  most  instances  shows 
either  at  one  or  at  both  ends,  or  in  the  middle  of  the  microbe,  a  highlj 
refractive  globule,  which  Gaffky  took  for  a  spore.  And  when  stain^  in 
coverglass  specimens  such  a  bacillus  shows  either  a  central  or  terminal 
deeply  stained  granule.  In  the  former  case,  especially,  there  is  a  super- 
ficial likeness  to  a  bacillus  bearing  a  central  spore  ;  but  on  further 
examination  it  is  easily  shown  that  neither  the  bright  globule  of  the 
bacillus  in  the  fresh  unstained  state,  nor  the  deeply  stained  granule  of 
the  dried  and  stained  specimens,  is  in  truth  anything  of  the  nature  of  a 
spore.  For  neither  in  the  manner  in  which  these  granules  stain,  nor  in 
the  behaviour  of  the  bacilli  grown  on  potato  cultures,  is  there,  after 
drying  and  subjection  to  heat,  any  result  that  would  justify  their  being 
considered  as  spores.  As  already  stated,  these  bacilli  when  grown  on 
potato,  just  like  those  grown  in  other  media  (broth,  gelatine,  agar), 
succumb  to  drying  and  to  heating  to  60-62^  C.  It  is  now  generally 
admitted  by  bacteriologists  that  the  typhoid  bacillus  does  not  form  spores, 

(c.)  A  tliird  not  unimportant  consideration  that  is  urged  against 
acceptance  o£  the  typhoid  bacillus  as  thei;6ra  cat^a  of  enteric  fever  is 
the  difficulty  of  its  recognition  and  distinction  from  other  species. 
There  is  no  difficulty,  it  is  admitted,  in  identifying  it  in  coverglass 
specimens  and  cultivations  from  material  of  the  mesenteric  glands  and 
the  spleen  obtained  at  a  post-mortem  of  a  case  of  enteric  fever — deatk 
having  occurred  between  the  end  of  the  second  and  the  end  of  the  fourth 
week.  But  attempt  to  identify  this  bacillus  in  the  contents  of  the  inte^ 
tines,  or  in  the  stools  of  a  typhoid  patient,  is  an  altogether  diffeient 
matter.  Koch  doubts  the  ability  of  most  people  to  do  this  with  any  degree 
of  certainty,  and  especially  he  regards  with  suspicion  the  statements  of 
various  observers  who  profess  to  have  demonstrated  the  presence  of  the 
typhoid  bacillus  in  drinking  water  that  was  under  suspicion  of  having 
conveyed  the  contagion  of  typhoid  fever.  In  this  he  is  largely  sup-, 
ported  by  other  competent  persons  who  have  given  attention  to  the 
subject.  There  is,  however,  no  insuperable  difficulty  in  demonstrating 
the  presence  of  the  typhoid  fever  bacillus  in  the  characteristic  stools  of 
cases  of  enteric  fever,  despite  the  mistakes  which  have  only  too  fre- 
quently been  made,  owing  to  the  iniiufficient  experience  of  particular 
observers  in   diffierentiating    the    typhoid  /ever  bacillus    from    other 
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similar  microbes.     Babes,*   for  instance,   who   enumerates  a  number  of  App.  b.  Xo.  i. 
**  varieties  "  of  the  typhoid  bacillus  isolated  from  cases  of  typhoid  fever,  q^  theEtiologr 
made  no  such  mistake.     The  **  varieties "  with  which  he  worked  did  of  '^^p^P^jj 
indeed  show  some  slight    differences    one    from    another,    but  these  Kle^/F.R.S.' 
differences    were  too  slight  to  constitute  varieties  properly  so  called. 
They  were  one  and  all  the  true  typhoid  fever  bacillus,  and  were  certainly 
distinct  from  other  species  of  bacillus  with  which  confusion  has  been 
made. 

The  organism  with  which  the  typhoid  fever  bacillus  has  most  fre-  &^if**°"u^^^ 
quently  been  confounded  is  the  bacillus  coli  communis  of  Escherich.  This 
species  is  separately  treated  in  a  report  in  this  volume  by  Dr.  Cautley, 
and  I  need  here  but  allude  generally  to  the  fact  that  bacillus  coli  is  a 
^common  putrefactive  microbe,  and  a  constant  inhabitant  of  the  large 
iDtestine,  and  occasionally  the  ileum,  of  man  and  other  animals.  Its 
distribution,  therefore,  in  water,  air,  and  soil — media  which  are  apt  co 
become  easily  contaminated  v^ith  the  excreta  of  man,  and  paiticularly  of 
lower  animals — is  a  very  wide  one.  Now  the  bacteriologists  of  the 
French  School,  amongst  whom  Arloing,  Rodet,  and  Boux  may  be  par- 
ticularly mentioned,  finding  themselves  unable  to  differentiate,  by  mor- 
phological, cultural,  and  other  characters^  the  bacillus  of  typhoid  fever 
and  bacillus  coli,  have  concluded  that  the  two  organisms  are  really  only 
varieties  of  one  single  species  and  are  mutually  interchangeable.  Thus, 
they  believe  that  the  common  putrefactive  and  harmless  bacillus  coli, 
which,  in  the  nature  of  things,  is  a  constant  inhabitant  of  cesspools  and 
sewage,  is  potentially  the  pathogenic  typhoid  fever  bacillus.  And  con- 
versely they  believe  that  this  latter  bacUlus,  discharged  from  the  bowels 
of  a  case  of  typhoid  fever  and  passed  into  cesspool  or  drain,  may  become 
Attenuated  pathogenically  and  converted  into  the  non-pathogenic  bacillus 
Qoli.  In  a  word,  Arloing,  Eoux,  and  Bodct,  aud  as  well  others,  consider 
that  neither  in  morphological,  in  cultural,  nor  in  physiological  respects 
is  there  any  well-marked  difference  between  the  bacillus  coli  and  the 
bacillus  of  typhoid  fever. 

These  views  therefore  deserve  detailed  consideration  from  the  view 
point  of  my  own  recent  study  of  the  subject. 

(1.)  As  to  inorphology, — There  can  be  no  doubt  about  the  similarity  Morphological 
between  the  typhoid  fever  bacillus  aud  bacillus  coli,  whether  these  are  ^^^®^'*<^** 
•examined  in  the  fresh  state  or  as  dried  and  stained  coverglass  specimens ; 
but  it  is  nevertheless  possible  to  recognise  even  under  these  conditions 
certain  marked  differences.  When  examining  a  number  of  specimens  of 
bacillus  coli,  obtained  from  the  contents  of  the  healthy  human  intestine, 
and  grown  on  gelatine  (Fig.  1,  Plate  I.),  on  agar,  or  in  broth,  in 
contrast  with  specimens  of  the  typhoid  fever  bacillus,  derived 
directly  from  the  tissues  of  enteric  fever,  and  taken  from  similar 
cultures  of  like  age,  one  can  have  no  doubt  about  the  fact  that 
by  far  the  great  majority  of  samples  of  bacillus  coli  are  extremely 
snort  rods, — comparatively  speaking  few  individuals  are  cylindrical  or 
even  thread-like  ;  whereas  the  majority  of  samples  of  the  typhoid  fever 
bacillus  are  distinctly  cylindrical,  the  long  forms  being  far  more 
numerous  than  in  the  case  of  bacillus  coli.  This  is  very  striking 
when  impression  preparations  are  made  of  early  colonies  of  the  two 
species  growing  in  gelatine  plates.  The  colonies  of  tbe  typhoid  fever 
bacillus  are  made  up  of  undoubtedly  longer  bacilli  than  those  of 
bacillus  coli ;  and  although  occasionally  in  a  colony  of  this  latter  the 
individual  bacilli  are  exceptionally  long,  they  are,  nevertheless,  shorter 
than  the  bacilli  in  the  average  colonies  of  the  typhoid  fever  bacillus. 

*  Joimial  de  rAnatomie,  Jan.  18S4. 
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In  figure  2,  Plate  I.,  an  impression  is  shown  of  the  margin  of  a  eolonj  of 
bacillus  coll.  Here  the  bacilli  are  exceptionally  long,  whereas  figures  20 
and  21,  Plate  VII.,  represent  an  impression  of  an  average  colony  of  the 
typhoid  fever  bacillus.  Comparing  the  two  figures,  it  is  obvious  that  the 
bacilli  of  the  latter  are  longer  than  those  of  the  former.  This  fact  comes 
out  very  strikingly  if,  after  injection  of  a  large  amount  of  culture  in  each 
instance  into  the  peritoneal  cavity  of  the  guinea-pig,  the  two  species, 
as  found  in  the  peritoneal  fluid,  are  compared  as  to  the  average  length 
of  the  individual  bacilli.  Thus,  making  coverglass  specimens  of 
these  peritoneal  fluids  in  the  usual  way,  by  drying  a  thin  film  of  them 
and  staining  with  any  dye,  it  will  be  seen  that  the  typhoid  peritoneal 
fluid  contains  conspicuously  longer  bacilli  than  the  coli  peritoneal 
fluid  {see  figs  30  and  32,  Plates  X.  and  XI.  Another  point  of 
difference  between  the  bacilli  of  the  two  species  in  these  specimens  of 
the  peritoneal  fluid  is  this :  If  the  coverglass  specimens  are  well  stained  in 
methylblue  aniline  water  and  then  well  washed  before  mounting,  it  will 
be  noticed  that  in  samples  of  the  typhoid  fever  bacilli,  each,  or  most,  of 
the  bacilli  show  a  marked  differentiation  between  a  middle  clear  part  and 
deeply  staine<l  terminal  portion  ;  whereas  this  appearance  is  not  noticeable 
in  the  bacillus  coli  prepared  in  exactly  the  same  manner.  The  same 
difieroutiation  can  be  made  out  in  samples  of  the  typhoid  fever  bacillus 
from  the  mesenteric  glands,  from  the  spleen,  and  from  artificial  cultiva- 
tions ;  but  in  the  case  of  bacillus  coli  obtained  direct  from  th«  bowel 
or  from  a  culture,  this  appearance  is  either  to  be  made  out  in  few 
examples  only  or  it  is  absent  altogether.  Staining  with  gentian  violet 
or  methylblue  (the  latter  preferable)  is  in  this  rest>ect  reliable ;  carbol 
fuch^in  does  not  answer. 

When  fresh  samples  from  a  cultiu*e  of  bacillus  coli  are  compared  with 
fresh  samples  from  a  culture  of  the  typhoid  fever  bacillus,  it  will  be 
found  that  the  mobility  of  the  organisms  from  the  latter  is  undoubtedly 
more  pronounced  than  that  of  those  from  the  former ;  that  is  to  say  a 
great  many  more  individuals  in  the  typhoid  samples  show  active 
mobility  than  in  the  case  of  the  coli  samples,  and  the  mobility  is  brisker 
in  the  former  than  in  the  latter.  These  facts  are  quite  in  harmony  with 
the  observations  of  Luksch,*  who  found  that  the  bacillus  coli  possesses 
fewer  flagella  (one  or  two)  than  the  bacillus  of  typhoid  fever,  which 
is  notoriously  (Lofiler  and  others)  provided  with  a  great  number  of 
flagella. 

(2.)  As  to  cultural  and  other  differential  characters, — It  must  be 
conceded  that  the  appearances  of  the  two  organisms  growing  in  agar  plate 
cultivations,  and  in  agar  stab  and  streak  cultures,  are  very  similar, 
although  it  must  likewise  be  mentioned  that  tl  e  rate  of  growth  of 
bacillus  coli  in  gelatine  plates,  and  in  stab  and  streak  cultures  in 
gelatine,  is  markedly  more  rapid  than  that  of  th;^  typhoid  fever  bacillus. 
There  can  be  no  doubt  about  this  point.  All  one  has  to  do  is  to  make 
the  cultivation  under  exactly  the  same  conditions.  Cultivations  on 
potato  are  not  reliable.  For  though  in  all  cases  the  typhoid  fever 
bacillus  when  grown  on  pieces  of  steamed  potato  forms  a  transparent 
limited  film  on  the  surface,  the  bacillus  coli  occasionally  produces  the 
same  kind  of  appearances ;  in  the  majority  of  instances,  however,  the 
growth  on  potato  of  bacillus  coll  is  more  copious,  thicker,  and  slightly 
tinted  yellow. 

A  conspicuous  difference  is  at  once  noticed  if  cultivations  are  made  of 
both  the  bacillus  coli  and  the  typhoid  fever  bacillus  in  the  depth  of 
gelatine.  The  best  manner  of  showing  the  difference  is  to  make  '*  shake 
cultures."     For  this  purpose  gelatine  contained  in  a  test  tube  b  inocu- 


♦  Centralb.  f.  Btkt.  and  Paniiit.,  Xll.,  No.  18,  p.  430. 
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lated  with  a  trace  of  the  bacillus  (bacillus  coli  or  typhoid  bacillus  as    App.  b.  No.  i. 

the  case  may  be),  is  next  melted  in  warm  water,  shaken,  and  by  placing  ^^^  theTitioiogy 

the  tube  in  cold  water  is  then  set.     On  incubating  this  shake  culture  of  Tjphoid 

for  a  couple  of  days  or  so  at  20°  C,  it  will  be  noticed  that  each  colony  Ktefn/FjS.?^' 

of  bacillus  coli  is    associated  with  a  gas  bubble,  but  that  none  are 

present  in  the  shake  culture  of  the  typhoid  fever  bacillus ;  it  remains  quite 

free  of  them.     Shake  cultures  of  bacillus  coli,  in  which  the  number  of 

colonies  is  great,  present  a  very  striking  appearance,  inasmuch  as  in  the 

depth  the  gelatine  is  densely  crowded  with  small  gas  bubbles.     I  have 

never  seen  ony  gas  bubbles  iu  shake  cultures   of    the  typhoid  fever 

bacillus,  and   if  in  any  case— as  for  instance  where  the  source  of  the 

bacillus    is    uncertain —there  is  doubt  v/hether  one  is  do'iling  with  the 

bacillus  coli  or  the  bacillus  of  typhoid  fever,  a  gelatine  shake  culture 

of  the  organism  in  question  does  not  show  the  gas  bubbles,  I  should 

be  certainly  prepared  to  maintain  that  ttie  baeiMus  is  that  of  typhoid 

fever ;  whereas  if  the  gelatine  shake  culture  shows  the  gas  bubbles,  I 

should  certainly  say  it  is  not  the  typhoid  but  the  coli  bacillus.    The 

same  decided  difFerence  is  noticed  in  agar  cultures  when  the  inoculation 

is  made  into  the  depth;  it  does  not  matter  whether   it  is  ordinary 

nutrient  agar  or  glycerine  agar. 

Not  less  conspicuous  is  the  difference  if  the  two  organisms  are  tested 
by  milk  culture.  When  milk  (best  skim  milk)  samples  are  inoculated, 
some  with  bacillus  coli,  some  with  the  bacillus  of  typhoid  fever,  and  are 
then  incubated  at  35-37°  C.  for  a  couple  of  days,  the  difference  between 
the  two  organisms  becomes  very  marked.  The  milk  in  which  the  typhoid 
fever  bacillus  is  growing  remains  invariably  fluid  and  to  all  appear- 
ances unaltered,  whereas  the  milk  in  which  the  bacillus  coli  is  growing 
invariably  becomes  coagulated.  This  result  occurs  with  great  constancy  ; 
so  much  so  that  I  do  not  hesitate  to  affirm  that  if  skim  milk  inoculated 
with  a  bacillus  becomes  curdled  after  incubation  for  two  days  or  more, 
it  may  be  safely  concluded  that  the  bacillus  in  question  was  not  derived 
from  the  tissues  of  typhoid  fever.  But  though  milk  inoculated  with  the 
typhoid  fever  bacillus  does  not  become  coagulated,  this  bacillus  neverthe- 
less grows  and  multiplies  in  the  uncurdled  milk  to  a  great  extent ;  as 
can  be  easily  shown  by  making  a  subculture  with  a  trace  of  material  from 
such  a  milk  culture.  Thus,  a  plate  cultivation  made  with  such  a  trace 
develops  an  abundance  of  colonies  of  the  typhoid  fever  bacillus. 

There  exists  one  further  definite  and  easily  demonstrated  difference  And  reaction  to 
between  these  two  organisms.  This  refers  to  the  Indol-reaction.  Broth  <^**®°^^  *«■*• 
cultures  of  the  typhoid  fever  bacillus  never  give  the  Indol-reaction, 
whereas  on  the  other  hand  broth  cultures  of  the  bacillus  coli  always  give 
a  striking  Indol-rejiction.  In  order  to  demonstrate  this  the  following 
plan  may  be  followed.  Let  separate  samples  of  faintly  alkaline  beef 
broth  be  inoculated,  tho  one  with  the  typhoid  fever  bacillus,  the  other 
with  bacillus  coli,  and  then  incubated  at  35-37°  C.  for  three,  four,  or 
more  days.*  Next  add  slowly  and  gradually  a  little  nitric  acid  to  each 
broth  culture,  and  the  coli  cultures  will  as  a  result  show  a  pronounced 
orange  red  to  a  pink  red  coloiu* ;  the  typhoid  bacillus  cultures  meanwhile 
remaining  without  any  colouration,  Indol  being  absent  in  them. 

There  are  additional  tests,  as  for  instance  the  sugar  testf  (bacillus 
coli  ferments  sugar,  the  bacillus  of  typhoid  fever  does  not) ;  and  the  acid 
tcst,|  namely,  gelatine  mixed  with  litmus  solution  and  then  inoculated 

♦  The  reaction  is  best  pronounced  after  5-7  days,  though  it  is  already  demon- 
strable after  three  or  four  days 

I  Chantemcsse  and  Vidal,  Dr.  Theobald  Smith  and  others. 
J  Wurtz,  Soc.  d.  Blolog.,  December  1891. 
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App.  b.  No.  1.  with  the  bacillus.  In  such  a  culture  medium  bacillus  coli,  as  growth 
takes  place*  reddens  the  litmus ;  but  the  typhoid  fever  bacillus  does  this 
only  very  slowly,  and  according  to  my  experience  not  so  constantly  and 
uniformly.  The  other  tests  that  I  have  described  are  therefore  to  be 
preferred. 

It  remains  to  be  noted  that  Roux  and  Eodet  in  their  contention  as  to 
the  identity  of  these  organisms  lay  stress  on  the  fact  that  cultures 
of  bacillus  coli  and  cultures  of  the  bacillus  of  typhoid  injected  intra- 
peritoneally  into  the  guinea-pig,  alike  produce  acute  peritonitis  and 
deatli.  But  as  we  shall  see  from  another  report  in  this  volume  on 
Anti-Cholera  Inoculation,  acute  peritonitis  and  death  of  guinea-pigs 
result  from  intra-peritoneal  injection  not  only  of  the  bacillus  coli 
and  the  bacillus  of  typhoid  fever,  but  also  A-om  injection  into  this 
cavity  of  a  number  of  other  widely  different  species,  c.^.,  the  cholera 
bacillus,  the  spirillum  of  Finkier,  the  bacillus  prodigiosus,  and  the 
proteus  vulgaris.  And  not  only  the  intra-peritoneal  but  also  the  subcu- 
taneous injection  of  guinea-pigs  with  sufficiently  large  doses  of  bacillus 
coli,  bacillus  of  typhoid  fever,  or  any  of  the  other  species  above  men- 
tioned, is  followed  by  identical  symptoms,  both  local  and  general. 
There  is  not  therefore  any  justification  for  the  inference  from  the 
identical  action  on  the  guinea-pig  of  cultures  of  the  bacillus  coli  and  of 
cultures  of  the  typhoid  bacillus,  that  these  two  organisms  are  one  and 
the  same  species.  It  might  as  well  be  contended  f.hat  the  bacillus  pro- 
digiosus is  the  same  species  as  the  vibrio  of  Finkier,  because  cultures 
of  both  act  in  exactly  the  same  manner  on  the  guinea-pig. 

To  sum  up  at  this  stage  :  Evidence  has  been  adduced  showing  that 
while  bacillus  coli  from  the  contents  of  the  healthy  human  intestine,  and 
the  typhoid  bacillus  from  the  tissues  of  enteric  fever  have  certain  points 
in  common,*  they  exhibit  other  well-defined  differences,  maintained 
during  repeated  subculture  both  in  morphological  and  in  cultural 
respects.  The  bacillus  coli  is  shorter,  less  actively  mobile,  produces 
gas  bubbles  in  shake  culture,  curdles  milk,  and  gives  the  Indol-reaction. 
The  typhoid  bacillus  on  the  other  hand  is  longer,  more  pronouncedly 
mobile,  does  not  form  gas  bubbles  in  shake  culture,  does  not  curdle 
milk,  and  does  not  give  Indol-reaction.  Differencesf  of  the  above  sort 
between  one  and  another  organism  are  usually  regarded  as  sufficiently 
profound  to  justify  their  classification  as  separate  species. 

I  now  proceed  to  give  a  detailed  account  of  the  observations  which  I 
have  made  with  regard  to  the  occurrence  and  distribution  of  the 
typhoid  bacillus  in  cases  of  enteric  fever.  All  these  cases  were 
patients  in  the  wards  of  St.  Bartholomew's  Hospital,  and  were  regarded 
there  as  typical  cases  of  enteric  fever. 


Summary. 


The  blood  of 
enteric  fever. 


/.  Examination  of  the  Blood  of  the  Living  Patient, 

Case  No.  1. — S.  P.  did  not  feel  well  October  18th ;  developed  defiuite 
symptoms  of  typhoid  fever  on  October  2l8t;  admitted  to  hospital 
October  29th.  Blood  taken  on  November  2nd,  November  5th,  and 
November  7th.  Result  negative  both  as  to  coverglass  specimens  and 
cultures. 

Case  No.  2. — A.  F.  developed  definite  symptoms  of  typhoid  fever 
October  20th ;  admitted  to  hospital  October  30th.  Typical  typhoid  fever. 
Blood  taken  November  2nd  and  November  4th.     Result  negative. 

*  As  a  matter  of  fact  they  possess  them  in  common  with  several  other  species 
belonging  to  the  same  group  of  mohile,  non-sporing,  non-Uquefyicg  bacilli, 
t  «ee  also  Tavel,  S^maine  Mer.,  N.  S.,  1892. 
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Case  No.  3. — C.  T.  had  been  ailing  one  month ;  got  worse  October  ^^'  ^'  ^^'  ^' 
I8th';  admitted  to  hospital  October  31st.  Typical  typhoid  fever.  On  theology 
Blood  taken  November  2nd  and  November  3rd.     Kesult  negative.  Feve?;  by  Dr. 

Case  No.  4.— G.  H.  was  taken  ill  suddenly  October  22nd  ;  admitted  ^^®'"'  ^•^• 
to  hospital  October  29th.     Typical  typhoid  fever.    Blood  taken  Novem- 
ber 3rd  and  November  6th.     Result  negative. 

Case  No.  5. — F.  S.  had  been  unwell  since  October  22nd ;  admitted  to 
hospital  October  28th.  Typical  typhoid  fever.  Blood  taken  November 
7th  and  9th,    Re«*uit  negative. 

Case  No.  6. — J.  R.  was  unwell  and  feverish  November  9th ;  admitted 
to  hospital  November  13th.  Typical  typhoid  fever.  Blood  taken  on 
November  15th.     Result  negative. 

Case  No.  7. — ^C.  C.  was  taken  ill  October  30th ;  admitted  to 
hospital  November  3rd.  Typical  typhoid  fever.  Blood  was  taken  on 
November  13th  and  15th.     Result  negative. 

Case  No.  8. — D.  C.  was  taken  ill  November  2nd  ;  admitted  to  hospital 
November  5th.  Typical  typhoid  fever.  Blood  was  taken  on  November 
15th  and  18th.     Result  negative. 

Case  No,  9.— R.  B.  was  taken  ill  November  6th  ;  admitted  to  hospital 
November  18th.  Typical  typhoid  fever.  Blood  was  taken  on  November 
23rd  and  27th.     Result  negative. 

Case  No.  10. — ^W.  L.  was  taken  ill  November  8th ;  admitted  to 
hospital  November  l7th.  Typical  typhoid  fever.  Blood  was  taken  on 
November  23rd.     Result  negative. 

The  examination  of  the  blood  T^as  always  carried  out  in  the  following  Method  of 
manner:  Thi^  middle  finger  having  been  tiioroughly  scrubbed  with  soap  «wimination: 
and  water,  was  next  thoroughly  washed  in  strong  carbolic  solution, 
and,  having  been  dried  with  sterile  cotton  wool,  a  piece  of  tape  was 
wound  round  the  base  of  the  last  phalanx,  so  as  to  produce  a  venous 
congestion  of  this  phalanx.  Then  a  prick  having  been  made  by  means 
of  a  sterilised  needle  into  the  end  of  the  last  phalanx,  a  freshly  drawn- 
out  glass  capillary  pipette  was  held  against  the  prick,  so  that  blood 
issuing  from  the  prick  on  the  withdrawal  of  the  needle  must  needs  be 
immediately  received  into  the  pipette,  which  was  then  at  once  sealed, 
and  reserved  for  culture  experiments.  Coverglass  specimens  (generally 
six)  were  meanwhile  made  with  the  remainder  of  the  blood  oozing  from 
the  prick. 

These  coverglass  specimens  were  dried  and  stained  in  ihe  usual  dyes,  by  coverglass 
i,€.,  they  were  rapidly  heated  in  the  dye  and  at  once  removed  therefrom,  »p<^*™«^J 
or  they  were  left  therein  at  ordinary  temperature  for  from  six  to  twenty- 
four  hours.  The  dyes  employed  were  fuchsin,  gentian  violet,  methylblue, 
or  a  mixture  of  methylblue  and  eosin.  In  no  case  was  there  found  in  the 
blood  anything  of  the  nature  of  bacteria,  except  in  Case  1,  where  in  one 
coverglass  specimen  a  few  cocci  and  bacilli  could  be  recognbed,  chiefly 
in  connexion  with  epidermic  scales  which  were  also  present  in  the  blood 
j^ample.  That  these  cocci  did  not  really  belong  to  the  blood  p]*oper,  but 
were  added  to  it  along  with  superficial  epidermic  scales,  was  indicated 
by  their  being  present  only  in  this  one  specimen  in  which  the  epidermic 
scaler  occurred,  as  well  as  by  the  fact  that  in  none  of  the  culture  tubes 
inoculated  from  the  blood  contained  in  the  same  capillary  pipette  did  a 
single  coccus  colony  make  its  appearance. 

Cultivations  of  the  blood  were  made  in  each  case,  and  in  the  following  and  by  cultoxv. 
manner :  From  the  capillary  pipette,  the  sealed  ends  having  been  broken 
with  sterile  forceps,  several  drops  were  discharged  on  the  slanting 
surface  of  a  sterile  gelatine  in  a  culture  tube.     From  this  stock  tube 
inoculations  were  then  made,  by  the  platinum  loop,  into  other  gelatine 
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Apf.  b.  No.  1.  and  into  agar  tubes,  an  appreciable  amount  of  blood  being  introduced 
into  each  tube.  In  each  case  cultivations  were  made :  (a)  into  ordhiarj 
nutrient  gelatine,  by  streak,  Btab,  and  shake  culture  ;  (6)  into  ordinary 
nutrient  agar,  by  streak,  stab,  and  shake  culture;  (c)  into  glycerine 
agar,  by  streak,  stab,  and  shake  culture;  and  (c?)  into  grape  sugar 
gelatine,  by  streak,  stab,  and  shake  culture. 

Some  of  the  stab  and  shake  cultures  were  then  sealed  anaerobically, 
others  being  left  in  the  ordinary  way  in  contact  with  air.  In  no  single 
instance  was  there  any  growth  obtained  in  any  tube,  not  even  a  con- 
tamination. This  speaks  extremely  well  for  the  scarcity  of  the  microbes 
in  the  air  of  the  hospital  wards,  as  well  as  for  the  trustworthiness  of  the 
method  adopted. 

These  negative  results  are  then  in  complete  harmony  with  those  of 
GafFky  and  others,  according  to  whom  no  recognisable  bacterial  forms 
can  be  demonstrated,  either  by  coverglass  specimens  or  by  culture,  in 
the  blood  of  the  living  typhoid-fever  patient.  I  have  also  examined  the 
blood  in  the  fresh  state  on  the  warm  stage,  but  have  not  noticed  any- 
thing that  could  be  identified  as  being  foreign  to  the  blood. 

It  ought  to  be  added  here  that  the  examination  of  the  blood  was  made 
in  all  cases  except  one,  not  earlier  than  the  12th  and  not  later  than  the  2l8t 
day  after  commencement  of  the  fever  attack.  In  the  exceptional  case 
(Case  6),  the  examination  was  made  on  the  seventh  day.  When  blood 
was  taken  thwefore,  the  fever  patients  were  as  a  rule  in  the  second  or 
third  week  of  their  illness,  «.6.,  the  disease  was  well  established  and 
typical  in  all  its  principal  characters :  so  that  if  in  typhoid  fever  the 
blood  contains  any  bacterial  forms  demonstrable  by  our  present  methods, 
they  should  surely  have  been  brought  to  light  in  some  at  least  of  the 
above  cases. 


The  dead  tissiui 
of  enteric  fever. 


//.  Examination  of  the  tissues  after  death. 

Case  No.  11. — Death  from  perforation  of  the  intestine  during  an  attack 
of  enteric  fever  which  had  lasted  14  days.  On  post-mortem  examination 
there  was  sanguineous  fluid  in  the  peritoneal  cavity.  The  mesenteric 
glands  and  the  spleen  had  the  typical  aspect  of  those  organs  at  the  end 
of  two  weeks  of  typhoid  fever ;  they  were  swollen,  congested,  and  juicy, 
but  without  necrotic  foci  anywhere.  Coverglass  specimens  and  cultiva- 
tions were  made  of  the  heart's  blood,  and  of  the  juice  of  the  mesen- 
teric glands  and  spleen.  In  addition  bits  of  the  mesenteric  glands  and 
spleen  were  placed  in  hanlening  fluids  in  order  to  be  cut  into  sections 
for  microscopial  examination. 

(a,)  The  blood. — Coverglass  specimens  made  of  the  heart's  blood 
showed  a  fair  number  of  streptococci  (Fig.  5,  Plate  II.),  and  cultivations 
of  this  blood  yielded  abundance  of  colonies  of  the  streptococcus  (fig.  6) 
without  admixture  of  other  organisms  (Figs.  3  and  4,  Plates  I.  and  II.), 
These  cultivations  were  used  for  inoculation  into  the  ear  of  two  rabbits. 
One  of  them  developed  typical  erysipelas,  with  the  characteristic  strepto- 
cocci of  Fohleisen  (as  shown  by  coverglass  specimens  and  by  cultiva- 
tion— Figs.  7A  and  7B,  Plate  III.)  in  the  fluid  of  the  (edematous  ear; 
the  other,  though  it  did  not  develop  erysipelas,  died  after  two  days, 
The  heart's  blood  and  the  viscera  of  this  last-mentioned  animal  contained 
great  numbers  of  the  streptococcus  of  Fehleisen,  as  was  proved  by 
coverglass  specimens,  by  cultivation  (Fig.  8,  Plate  HI.),  and  by  in- 
jection into  the  ear  of  another  rabbit. 

(b.)  Mesenteric  glands  and  spleen. — Coverglass  specimens  of  the 
juice  of  the  mesenteric  glands  and  of  the  spleen  of  Case  No.  1 1,  revealed 
typical  typhoid  fever  bacilli  (Fig.  16,  Plate  V.)  in  fair  number,  and  as 
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well  here  and  there  a  short  chain  of  streptococcus.     In  the  specimens    app.b.No.i. 
from  the  mesenteric  glands  the  streptococci  were  fiirly  abundant,  in  — - 

those  of  the  spleen  rather  scarce.  S  T^'hSw  ^"^ 

Cultivations  made  with  the  juice  of  the  mesenteric  gland  and  of  the  Kr?*"'p*?g'^* 
spleen  of  Case  No.  11  yielded  great  abundance  of  colonies  of  the  tjphoid  *"**  * 
fever  bacillus;  indeed,  their  number  in  these  cultures  far  exceeded 
that  which  seemed  indicated  as  a  result  of  examination  of  the  cover- 
glass  specimens.  In  making  these  cultures,  a  very  minute  particle  of 
material  was  rubbed  over  the  slanting  surface  of  the  medium  (nutrient 
gelatine,  or  agar)  which,  after  incubation  for  two  to  four  days,  presented 
a  surface  crowded  with  colonies  of  the  typhoid  fever  bacillus  (Figs.  9, 
10,  and  11,  Plate  IV.).  With  regard  to  streptococci,  a  remarkable  fact 
came  out  in  these  cultures.  As  already  mentioned,  the  number  o^  strep- 
tococci in  the  coverglass  specimens  was  fairly  abundant,  particularly  in 
those  of  juice  from  the  mesenteric  glands ;  nevertheless  in  culture  the 
number  of  colonies  of  streptococci  was  extremely  limited.  Thus,  I  find 
n  my  notes  that  of  tubes  inoculated  with  material  from  the  mesenteric 
glands,  three  gelatine  and  three  agar  tubes  containing  numerous  colonies 
of  the  typhoid  fever  bacillus,  contained  colonies  of  no  other  organism; 
one  gelatine  tube  contained,  amongst  many  typhoid  bacillus  colonies, 
three  colonies  of  the  streptococcus ;  and  one  agar  tube  contained, 
amongst  many  typhoid  bacillus  colonies,  only  one  colony  of  the  strepto- 
coccus. In  liie  cultivations  from  the  spleen  juice,  out  of  eight  tubes 
seven  contained,  in  pure  culture,  numerous  colonies  of  the  typhoid  fever 
bacillus,  and  one,  an  agar  tube,  only  contained  one  streptococcus  colony 
amongst  a  number  of  colonies  of  the  typhoid  fever  bacillus. 

(d.)  The  hardened  tissues. — Sections  made  from  the  hardened 
mesenteric  glands  and  spleen  showed  the  typhoid  fever  bacilli  in  streaks 
and  masses  (Fig.  16,  Plate  VI.)  in  what  corresponded  to  lymph  channels ; 
but,  as  the  coverglass  specimens  might  have  led  one  to  expect,  the 
number  of  these  masses  of  the  bacilli  was  very  limited.  In  a  particular 
section  of  about  half  an  inch  square  only  one  or  two,  or  at  most  three 
such  masses  were  found,  and  only  in  a  few  sections  were  they  so  numerous 
as  this.  On  the  other  hand,  the  number  of  small  and  large  masses  of 
streptococci  scattered  amongst  the  lymph  cells  or  contained  in  the 
lymph  channels  of  the  mesenteric  glands,  was  astonishingly  large. 
Fig.  17,  Plate  VI.  gives  an  idea  of  this  condition.  In  every  section 
the  spots  pervaded  by  streptococci  easily  attract  attention. 

From  this  detailed  description  it^vill  be  seen  that  while  the  mesenteric  p^^ 
glands  and  the  spleen,  as  tested  by  cultivation,  contained  an  abundance  OtieW. 
of  living  typhoid  fever  bacilli  and  extremely  few  living  streptococci ;  the 
heart's  blood  contained  living  streptococci  only  and  no  typhoid  fever 
bacilli.  Another  point  worthy  of  note  is  that  though  there  was  great 
abundance  of  sti*eptococci  in  the  tissue  of  the  mesenteric  glands,  as  shown 
in  the  sections  of  the  hardened  material,  the  culture  test  proved  that  tho 
very  great  majority  of  these  streptococci  must  have  been  dead,  since 
extremely  few  colonies  (only  four  colonies  in  eight  tubes)  came  up  on 
culture.  While,  then,  the  typhoid  fever  bacillus  does  not  live  in  the 
blood  of  enteric-fever  patients,  but  thrives  well  in  their  mesenteric 
glands  and  ppleens,  the  streptococcus  lives  well  in  their  blood,  but  does 
not  flourish  in  their  mesenteric  glands  or  their  spleens.  That,  however, 
the  streptococcus  did,  in  patient  No.  11,  produce  some  important  change 
is  most  likely  ;  the  peribration  of  the  bowel  which  caused  death  may 
indeed  have  been  the  result  of  its  growth  and  activity  in  the  ulcers  of 
the  intestine.  At  any  rate  the  sanguineous  fluid  in  the  peritoneal 
cavity  of  this  case  contained  numerous  streptococci ;  the  wsdl  of  the 
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intestine  unfortunately  was  not  examined.  Various  observers  have 
described  streptococci  as  microbes  occurring  in  typhoid  fever  in  super- 
addition  to  the  typhoid  fever  bacillus,  amongst  whom  Dr  .Vincent*  is 
the  most  recent  writer  on  this  subject.  The  view  of  several  French 
observers,  however,  as  to  perforation  of  the  bowel  in  typhoid  fever 
being  caused  by  the  activities  of  bacillus  coli,  is  not  borne  out  by  the 
above  case,  No.  1 1 ;  and  I  shall  presently  have  to  mention  another  case 
of  perforation  of  the  bowel  in  which  likewise  streptococcus  was 
present  in  the  blood. 

Case  No,  12. — ^Taken  ill  December  20th ;  admitted  to  hospital  December 
22nd.  Typical  case  of  tvphoid  fever.  Died  January  3rd,  from  hasmor- 
rhage  and  bronchitis.  Duration  of  illness  14  days.  On  post-mortem 
examination  the  mesenteric  glands  were  found  much  swollen  and  very 
juicy ;  no  necrotic  spots.  The  spleen  was  greatly  enlarged,  it  weighed 
12  ounces  ;  no  necrotic  spots.  The  heart's  blood,  and  the  juice  of  the 
mesenteric  glands  and  of  the  spleen,  were  examined  in  coref'glass 
specimens  and  by  cultivation. 

(a.)  7%€  Hearths  Blood, — In  coverglass  specimens  this  contained  a 
few  streptococci,  and  by  cultivation  of  it  the  foUo^ving  results  were 
obtained  :^-Two  agar  tubes  showed  a  pure  cultivation  in  each  instance 
of  streptococcus  in  numerous  colonies.  Four  gelatine  tubes  also  con- 
tained each  numerous  colonies  of  the  same  streptococcus ;  but  while 
one  of  these  four  tubes  contained  no  other  colonies  except  those  of  the 
streptococcus,  the  other  three  did  :  viz.,  one  of  them  contained  nine 
additional  colonies  of  a  second  microbe  which  turned  out  to  be  the 
typhoid  fever  bacillus,  while  the  second  and  third  tubes  each  contained  one 
colony  of  the  typhoid  bacillus.  The  streptococcus  of  the  culture  tubes 
was  tested  by  experiment  on  the  rabbit's  ear,  as  well  as  by  sub-culture, 
and  was  proved  not  to  be  the  streptococcus  of  erysipelas  of  Fehleisen  ; 
it  had  no  eflfect  when  injected  into  the  ear  of  two  rabbits,  and  in  culture 
it  grew  more  like  the  streptococcus  pyogenes.  The  baciUus  growth 
that  came  up  in  the  three  gelatine  tubes  above  mentioned  was  carefully 
examined  by  sub-cultures,  and  the  organism  in  question  stood  all  the 
tests,  both  morphological  and  cultural,  already  defined,  that  characterise 
the  typhoid  fever  bacillus. 

(A.)  The  juice  of  the  mesenteric  glands ^  both  iu  coverglass  specimens 
and  in  cultures,  yielded  abundance  of  colonies  of  the  typhoid  fever 
bacillus  ;  but  the  culture  tubes  contained  besides  colonies  of  the  strepto- 
coccus. 

(c.)  The  juice  of  the  spleen  yielded  the  same  results,  viz.,  abundance 
of  colonies  of  the  typhoid  fever  bacillus,  and  also  colonies  of  the 
streptococcus. 

These  observations  are  accordingly  in  contrast  with  those  made  on 
Case  No  11.  In  Case  No.  12  the  typhoid  fever  bacillus  was  found 
co-existing  in  the  heart's  blood  with  a  streptococcus,  although  the  latter 
greatly  preponderated.  And  the  same  co-existence  of  the  two  species  was 
found  in  the  mesenteric  glands  and  in  the  spleen,  though  in  both  these 
tissues  the  typhoid  fever  bacillus  preponderated  over  the  streptococcos. 
The  difference  between  the  two  cases  Nos.  1 1  and  12,  may  be  due  on  the 
one  hand  to  inability  of  the  typhoid  fever  bacillus  to  subsist  along  with 
the  streptococcus  of  erysipelas,  and  on  the  other  hand  to  ability  of  the 
typhoid  fever  bacillus  to  contend  to  some  extent  with  the  strcptococdia 
pyogenes.     As  to  this,  each  of  these  species  has,  no  doubt,  after  the 


♦  Annales  de  I'lnstitut  Pasteur,  1892,  p.  28. 
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manner  of  many  pathogenic    bacteria,   its   particular  favoui-able  and    App.b.No.  i. 
unfavourable  breeding  grounds  ;  the  streptococci,  for  instance, preferring  on thcETioiogy 
the  blood,  while  the  bacillus  of  typhoid  fever  dislikes  the  blood  but  of  Typhoid 
prefers  the   mesenteric  glands  and  the  spleen ;    and  in  view  of  the  Klefn/'F^Lsr* 
above  observations  it  may  even  be  thought  that  the  presence  of  the 
streptococcus  pyogenes  in  the  circulation  encoiu*aged  the  typhoid  fever 
bacillus  to  thrive  in  the  blood,  and  that,  on  the  other  hand,  the  strepto- 
coccus of  erysipelas  was  unable  to  live  in  the  tissues  in  which    the 
typhoid  fever  iMicillus  was  thriving.     The  fact  that  some  species  of 
streptococcus  (in  Case  No.  12  the  streptococcus  pyogenes)  can  thrive 
well  alongside  the  typhoid  fever  bacillus,  the  one  organism  so  to  speak, 
assisting  the  other,  is  indeed  mentioned  by  Dr.  Vincent  as  a  consideration 
that  may  be  reasonably  entertained. 

Case  No.  13. — Death  in  this  case  was  due  to  relapse  of  typhoid  fever,  Facts  as  to 
the  patient  having  been  attacked  six  weeks  previously,  namely,  on  ^^^^ 
February  26th.     On  post-mortem  examination  the  mesenteric  glands 
and  the  spleen  were  found  much  enlarged.    The  hearts  blood,  and  the 
juice  of  the  mesenteric  glands  and   of  the  spleen  were  examined  by 
culture,  with  results  as  follow  : — 

(a.)  In  cultures  of  the  heart* s  blood  there  appeared  a  considerable 
number  of  colonies  which  proved  colonies  of  the  typhoid  fever  bacillus. 
There  were  also  present  a  small  number  of  colonies  of  a  liquefying 
staphylococcus  (albus),  and  a  few  colonies  of  a  non-liquefying  staphylo- 
coccus. 

(6.)  From  the  juice  of  the  mesenteric  glands  abundance  of  colonies  of 
the  typhoid  fever  bacillus  (in  pure  culture)  were  obtained. 

(c.)  From  the  spleen  also  there  was  obtained  great  abundance  of 
colonies  of  the  typhoid  fever  bacillus  (in  pure  culture),  the  number  of 
colonies  in  the  spleen  cultures  being  greater  than  in  the  mesenteric  gland 
cultures. 

This  case  is  of  interest,  for  the  reason  that  the  heart's  blood  contained 
the  t3rphoid  fbver  bacillus  in  greater  abundance  than  any  case  yet 
examined.  The  spleen  and  tibe  lymphatic  glands  also  yielded  the 
Uphold  bacillus,  in  pure  culture. 

Case  No,  14.— Typical  typhoid  fever;  death  from  haemorrhage  on  the  ot^i^ 
17th  day  of  the  illness.  In  this  case  the  heart's  blood  proved  free  of 
organisms,  all  cultures  therefrom  remaining  sterile  ;  but  the  juice  of  the 
mesenteric  glands  and  of  the  spleen  contained  the  typhoid  fever  bacillus 
in  pure  culture,  each  tube  yielding  abundance  of  colonies, — the  spleen 
more  numerously  than  the  mesenteric  glands. 

Case  No,  15. — This  case  was  one  of  typical  typhoid  fever,  that  and  Case  15. 
died  suddenly  during  the  ninth  week  from  perforation  of  the  bowel. 
Cultures  (on  slanting  gelatine)  were  made  from  the  juices  of  the 
mesenteric  glands  and  spleen.  The  result  was  somewhat  anomalous. 
Each  culture  made  from  the  juice  of  the  mesenteric  glaods  yielded 
colonies  :  one  tube  yielded  one  colony  that  might  from  its  appearance  be 
either  typhoid  fever  bacillus  or  bacillus  coli ;  a  second  tube  showed  several 
colonies  of  cocci,  some  liquefying,  some  non-liquefying ;  a  third  tube 
had  three  liquefying  colonies  of  a  coccus ;  and  a  fourth  tube  remained 
sterile.  Of  the  cultures  made  from  the  spleen,  one  tube  had  one 
colony  that  might  be,  as  before,  either  the  typhoid  fever  bacillus  or 
bacillus  coli,  and  one  colony  of  a  liquefying  coccus;  a  second  tube 
showed  two  non-liquefying  whitish  grey  colonies,  which  from  their 
general  aspect  could  not  be  classed, — they  certainly  did  not  resemble 
either  bacillus  coli  or  the  typhoid  fever  bacillus ;  a  third  tube  contained 
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two  non-liquefying  yellow  colonies  (bacillus  luteus)  ;  and  a  fourth  tube 
remained  sterile. 

The  colonies — one  from  the  mesenteric  gland,  one  from  the  .spleen — 
which  are  mentioned  as  somewhat  resembling  both  the  typhoid  fever 
bacillus  and  bacillus  coli,  were  then  moat  carefully  studied  by  subcul- 
tures, and  by  this  means  it  was  found  that  both  these  colonies  were  of 
the  same  nature.  They  differed,  however,  from  the  typhoid  fever 
bacillus  more  than  from  bacillus  coli ;  the  organism  in  question  was 
shorter  than  the  typhoid  fever  bacillus  and  about  the  same  length  as 
bacillus  coli ;  it  formed  gas  bubbles  like  bacillus  coli,  and,  unlike  there- 
fore the  typhoid  fever  bacillus ;  it  grew  much  faster  than  the  typhoid 
fever  bacillus,  and  about  as  fast  as  bacillus  coli ;  it  failed,  like  the 
typhoid  fever  bacillus,  to  coafi^late  milk,  and  differed  therefore  in  this 
respect  from  bacillus  coli ;  and  finally  it  did  give  I ndol -reaction,  in  which 
it  was  unlike  the  typhoid  fever  bacillus,  but  i^esemble^  bacillus  coli. 
On  the  whole  the  organism  seemed  most  like  bacillus  coli,  and  might 
have  been  declared  identical  with  that  organism  but  for  its  inability  to 
curdle  milk.  «  In  this  sense  it  resembled  the  typhoid  fever  bacillus ;  in 
all  other  respects  it  certainly  differed  from  that  organism. 

It  is  then  justifiable  to  declare  that  in  this  enteric-fever  case  of 
nearly  nine  weeks'  standing  no  typhoid  fever  bacillus  was  demonstrable 
in  the  mesenteric  glands  or  in  the  spleen,  and  in  this  respect  the 
experience  agrees  with  that  of  other  observers  who  failed  to  find  the 
typhoid  bacillus  in  the  later  stages  of  this  disease.  Whether  or  not  in 
this  case  the  perforation  of  the  bowel  was  due  to  the  processes  of  the 
quafei-coli  bacillus  is  very  doubtful,  seeing  how  few  colonics  of  this 
organism  were  present  in  the  spleen  or  mesenteric  glands. 

In  view  of  the  above  series  of  observations,  the  occuri*ence  of  the 
typhoid  fever  bacillus  in  large  numbers  in  the  mesenteric  glands  and  the 
spleen,  during  the  second  or  third  week  of  the  disease,  becomes  an 
established  fact.  It  is  present  indeed  in  these  tissues  in  an  abundance 
which  is  very  striking,  a  very  large  number  of  colonies  of  this  bacillus 
being  obtainable  by  inoculating  the  nutnent  medium  with  only  a  minute 
particle  in  each  instance  of  the  tissues  in  question.  Moreover,  excepting 
those  cases  in  which  in  addition  a  streptococcus  was  present  in  the  blood, 
the  typhoid  fever  bacillus  was  often  present  in  the  tissues  of  the  enteric- 
fever  patients  in  pure  culture.  These  facts  seem  very  strongly  to  point  to 
the  conclusion  that  this  bacillus  stands  in  intimate  relation  to  the  disease 
itself;  as  was  first  indicated  by  Eberth,  was  next  further  insisted  on  by 
Gaffky,  and  is  now  accepted  by  most  bacteriologists.  And  if  regard  is 
had  to  the  circumstance  that  the  presence  in  the  mesenteric  glands  and 
spleen  of  an  abundance  of  this  one  particular  species  of  biacillus  (or 
indeed  oF  any  other  species),  is  not  found  in  any  other  condition  except 
enteric  fever,  the  inference  that  the  typhoi«J  fever  bacillus  is  in  effect  the 
vera  causa  of  that  particular  disease  obtains  all  but  complete  justification. 
It  might,  of  course,  be  urged  (and  I  myself  shared  formerly  in  that 
opinion)  that  the  disorganisation  of  the  intestinal  wall  during  typhoid 
fever  being  considerable,  immigration  into  the  diseased  intestinal  wall 
(the  inflamed  and  ulcerate<l  Peyers  patches),  and  thence  into  the 
mesenteric  glands  and  spleen,  of  an  organism,  that  is  admittedly  present 
in  the  contents  of  the  diseased  intestine,  would  be  favoured ;  and  that 
its  presence  in  these  tissues  should  be  considered  a  result  therefore 
rather  than  the  cause  of  the  fever  But  this  view  is,  I  think,  not  tenable 
for  the  following  reasons : — 

(a.)  The  presence  of  the  typhoid  fever  bacillus  in  the  mesenteric 
glands  and  in  the  spleen  in  pure  cidtivation  is  demonstrable  as  early  as 
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during   the   secoud  week   of  the  fever;   that  is  to   say,    before   any    App. b.No. i, 
considerable  disorganisation  of  the  Peyer's  patches  has  taken  place.  on  thelitioiogj 

(6.)  In  the  later  stages  of   the  fever,  whi^n  the  ulceration  in   the  ^^Tjphoid 
intestine  is  at  its  height,  the  number  of  the  typhoid  fever  bacilli  in  the  Kicrn/p.S.sr 
mesenteric  glands  and  the  spleen,  according  to  all  accounts,  decreases, 
and  gradually  the  bacillus  altogether  disappears. 

(c.)  Few  of  the  other  bacteria  present  during  the  fever  in  the 
intestinal  contents  find  their  way  into,  or  are  abundantly  present  in, 
in  living  condition,  the  mesenteric  glands  or  the  spleen. 

With  reference  to  the  latter  consideration,  various  French  observers, 
amongst  them  Rodet  and  Roux,  have  found  the  bacillus  coli  in  some 
cases  of  typhoid  fever  present  in  the  intestinal  contents,  almost  in  pure 
culture.  Nevertheless  the  mesenteric  glands  and  the  spleen  in  such 
cases  do  not  contain  the  bacillus  coli,  but  the  typhoid  fever  bacillus. 
The  intestine  (the  ileum)  of  man,  be  it  noted,  is  never  without  the 
bacillus  coli,*  and  there  is  no  difficulty  whatever  in  obtaining  it  in  a 
number  of  colonies  from  any  intestinal  contents  ;  but  the  bacillus  obtained 
from  the  mesenteric  glands  and  from  the  spleen,  during  the  second  and 
third  week  of  the  disease,  is  invariably  the  typhoid  fever  bacillus,  and 
not  the  bacillus  coli  ;  though  during  the  second  and  third  week  of  a  case 
of  enteric  fever,  both  species  can  be  identified  without  difficulty  in  the 
contents  of  the  ileum  or  in  the  typhoid  stool. 

There  is  then  the  strongest  presumption,  short  of  actual  proof,  that 
this  particular  organism  called  the  typhoid  bacillus,  which  differs  essen- 
tially from  the  bacillus  coli,  stands  in  an  intimate  relation  to  tl:e  disease 
enteric  fever. 


In  bringing  this  paper  to  a  conclusion,  I  revert  to  the  physiulogVal  Physiological 
effect  on  rodents  of  the  bacillus  of   typhoid  fever,  with  a  view   to  co»^«>  'efl^tioM. 
indicating  the  true  significance  of  the  results  that  have  been  obtained  in 
this  respect. 

Observers  with  but  few  exceptions,  after  attempting  to  convey, 
either  by  typhoid  stools,  by  typhoid  organs,  or  by  cultivations  therefi  oai, 
typhoid  fever  to  the  lower  animals,  have  arrived  at  the  conclusion 
tbat  these  animals  are  not  susceptible  to  this  disease.  Fra^nkel  and 
Simmons,  however,  have  maintained  that  by  injecting  large  quantities 
(1-2  CO.  and  more  of  broth  culture)  of  the  typhoid  fever  bacillus  into 
rabbits,  they  have  produced  in  them  an  acute  fatal  disease  in  whicli 
hypersemia  and  swelling  of  the  Peyer's  glands  were  conspicuous  features'. 
So  too  numerous  other  observers  (as,  for  instance,  Wyssokowicz,  Beum(»r 
and  Peiper),  experimenting  on  various  rodents  (rabbit;?,  guinea-pigs. 
and  mice),  have  by  injection  of  large  doses  of  broth  culture  of  this 
bacillus  produced  in  these  animals  acute  disease  and  death.  This 
disease  they  justly  consider  as  due  to  a  form  ot  scptic«emia,  in  which 
conclusion  almost  all  experimenters  will  agree.  For,  by  injecting  sub- 
cutaneously  into  rodents  large  doses  of  very  ditferent  micro-organisms, 
acute  disease  and  death — in  from  one  to  three  days — are  produced ;  the 
post-mortem  experiences  (very  similar  in  all  coses)  being  those  that 
merely  indicate  septicaemic  poisoning : — as  for  instance,  congestion  of 
all  viscera  including  the  small  intestine,  occasionally  haemorrhages  iu 
the  serous  membranes,  the  spleen  slightly  or  distinctly  enlarged,  the 

♦  See  Dr.  Cautley's  report. 
E    76910.  A  A 
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A  pp.  B.  Xo  1.  organism  injected  being  moreover  present  in  the  heart's  blood  and  in  all 
On  the  EtK  lozy  organs.  Occasionally  in  these  circumstances,  but  not  invariably,  Payer's 
'pVv5^"by^Di  glands  are  prominent  and  injected.  The  main  condition  to  be  fulfilled 
Kiem.F.tt.s.*  loF  obtaining  this  result  is,  be  it  observed,  that  large  doses  have  to  be 
used.  lu  another  report  in  this  volume  will  be  found  account  of  my 
experiments  with  the  vibrio  of  Finkler,  the  bacillus  prodigiosus,  and 
the  bacillus  coli ;  and  it  is  there  shown  that  infections  identical  with 
those  obtained  with]  the  typhoid  fever  bacillus  are  produced  be  sub- 
cutan20U8  injection  of  these  microbes  into  the  guinea-pig.  In  like 
manner,  the  results  obtained  by  the  intraperitoneal  injection  into  guinea- 
pigs  of  large  doses  of  the  bacillus  of  typhoid  fever  are  there  described^ 
i'rom  which  it  will  be  seen  that  identical  results  are  obtained  by  in- 
intraperitoneal  injection  of  the  vibrio  of  cholera,  the  vibrio  of  Finkler, 
the  bacillus  prodigiosus,  and  the  bacillus  coli :  So  that  the  contention 
of  Eoux  and  Rodet,  respecting  identity  of  bacillus  coli  and  bacillus 
of  typhoid  fever,  merely  because  they  act  in  the  same  way  when  injected 
intraperitoncally,  loses  its  importance,  the  results  being  in  no  sense 
specific 

It  is  to  be  inferred  from  experiments  on  rodents  then  that  no 
specific  disease — i.e.,  a  disease  that  can  in  any  way  be  interpreted  as 
comparable  to  typhoid  fever,  or  that  can  in  any  way  be  considered  as 
due  to  an  action  peculiar  to  the  bacillus  of  typhoid  fever — can  be  pro- 
duced in  these  animals  with  cultures  of  the  typhoid  fever  bacillus  ;  and 
that  therefore  these  animals  not  being  susceptible  to  typhoid  fever, 
experimental  proof  that  the  typhoid  fever  bacillus  is  the  real  cause  of 
enteric  fever  in  man  cannot  yet  be  furnished. 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  I. 
Fig.  1. 

Eeprodnoed  from  a  photograph*  of  a  gdatine^plcUe  culture  of  hacxUus 
coll.  The  large  oolonies  are  on  the  eurface,  the  small  colonies  in  the 
depth  of  the  gelatine  (page  347). 

[Natural  size.] 

Fig.  2. 

Beprodaced  from  a  photograph  of  an  "  Impression  Preparation "  of 
part  of  a  colony  of  bacillus  coli  (page  348). 

[Magnifying  power,  1,000.] 

Fig.  3. 

Reproduced  from  a  photograph  of  a  etreak  culture  in  gelatine  of  the 
streptococcus  of  Erysipelas,  derived  from  the  heart's  Hood,  Entej-tc  Fever, 
case  No.  11 ;  fatal  from  perforation  of  the  bowel  (page  352). 

[Natural  size.] 

[•  The  reproductions  of  the  photoffraphs  for  this  Volume  are  by  the  Autotype  Company.] 
The  microphotographs  are  by  Mr.  £.  C.  Bousfield. 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  II. 

Fig.  4. 
Reproduced  from  a  photograph  of  a  culture  on  the  surface  of  agar  of 
the  streptococcus  from  the  heart's  blood  of  Enteric  Fever,  case  No.  1  T 
(page  352). 

[Natural  size.] 

Fig.  5. 

Reproduced  fi-om  a  photograph  of  a  cover-glass  ppecimen  of  the  heart's 
blood  of  Enteric  Fever,  case  No.  11.    Blood  discs  are  depicted  along  with 
a  single  well-defined  streptococcus  chain  (page  352). 
[Magnifying  power,  1,000.] 

Fig.  6. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  above 
sirepiococcuSf  from  the  condensation  fluid  in  the  a^ar  tube  referred  to  in 
Fig.  4  (page  352). 

[Magnifying  power,  1,000.] 
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Fig.  8.  Fig.  7(a). 


Fio.  7(5). 
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ETIOLOGY  OF  ENTERIC  FEVER. 


PLATE  III. 

Fig.  7(a). 

Reproduced  from  a  photograph  of  a  culture  on  agar  of  the  streptococcus 
from  the  heart's  blood  of  Euteric  Fever,  case  No.  11,  after  it  had  been 
remoTed  from  the  erysipelatous  ear  of  an  experimental  rabbit  (page  352). 

[Natural  size.] 

Fig.'  7(b). 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  above 
streptococcus  from  the  **  condensation  fluid"  of  the  agar  culture  referred 
to  under  Fig.  4  (page  352). 

[Magnifying  power,  1,000.] 

Fig.  8. 

Reproduced  from  a  photograph  of  a  culture  on  the  surface  of  gelcUine 
of  the  streptococcus  of  Erysipelas  from  the  heart's  blood  of  a  rabbit 
eubcutaneously  injected  with  the  streptococcus  culture  referred  to  under 
Fig.  4  (page  352). 

[Natural  size.] 
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ETIOLOGY  OF  ENTEEIC  FEVER. 

PLATE  IV. 

Fig.  9. 
Eeprodnoed  from  a  photograph  of  a  pure  culture  on  the  surface  of 
gelatine  of  the  **  typhoid  bacillus."    The  culture  was  obtained  by  rubbing 
over  the  surface  of  the  gelatine  a  particle  of  A^mesenteric  gland  from  the 
body.    Enteric  Fever,  case  No.  11  (pageJSSS). 

[Natural  size.] 

Fig.  10. 
Reproduced  from  a  photograph  of  a  similar  culture  of  the  **  typhoid 
bacillus  "  derived  in  this  instance  from  the  spleen  of  Enteric  Fever,  case 
No.  11  (page  353). 

[Natural  size.] 

Fig.  11. 
A  [similar  pure  culture  of  "  typhoid  bacillus  "j  from  the  spleen  of  a 
different  case  of  Enteric  Fever  (page  363. 

[Natural  size.] 

Fig.  12. 
Reproduced  from  a  photograph  of  a  streak  sub-culture  on^the  surface  of 
gelatine  of  the  "  typhoid  bacillus  *'  of  Fig.  11. 

[Natural  size.] 
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Fig.  11.  Fig.  12. 
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PLATE  V. 


Fig.  13. 


Fig.  14. 


Fig.  15. 
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ETIOLOGY  OP  ENTERIC  FEVER. 

PLATE  V. 

Fig.  13. 
Beprodaced  from  a  photograph  of  a  stdb-cuUure  in  gelatine  of  the 
"  typhoid  bacillus." 

[Magnifying  power,  2.] 

Fig.  14. 
Beprodaced  fh>m  a  photograph  of  a  ccver-glaBS  specimen  of  hacillue 
coli,  derived  from  the  intestinal  mncos  of  a  mouse, 
[Magnifying  power,  1,000.] 

Fig.  15. 
Beprodaced  from  a  photograph  of  a  cover-glass  specimen  of  spleen  pulp 
from.  Enteric  Fever,  case  No.  11.  Naclei  of  the  spleen  tissue  are  depicted ; 
and  as  well  two  **"  typhoid  bacilli,"  which  show  polar  staining  (page  853). 
[Magnifying  power,  1,000.] 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  VI. 

Fig.  16. 
Reproduced  from  a  photograph  of  a  section  through  the  8})le?n   of 
Enteric  Fever,  case  No.  11.    A  number  of  "  typhoid  bacilli "  massed 
together  are  liere  seen  (page  353). 

[Magnifying  power,  1,000.] 

Fig.  17. 
Beproduced  from  a  photograph  of  a  section  through  a  vfiesenteric  gland 
of  Entmo    Fever,  case  No.  11.      Numerous  streptococci  are  here  seen 
(page  363). 

[Magnifying  power,  1,000.] 

Fig.  18. 
Beproduced  from  a  photograph  of  a  cover-glass  specimen  of  *' typhoid 
bacilli." 

[Magnifying  power,  1,000.] 
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Fig.  16. 


Fig.  17. 


F[G.  18. 
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Fig.  19. 


Fig.  20. 


Fig.  21. 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  YIL 

Fig.  19. 
Reproduced  from  a  photograph  of  a  cover-glass  specimen  from  an  agar 
culture  of  the  **  typhoid  bacillus."    The  culture  was  a  week  old,  and  con- 
tained numerous  dead  bacilli  which  are  indicated  bj  empty  faintly  stained 
sheathes. 

[Magnifying  power,  1,000.] 

Fig.  20. 
Reproduced  from  a  photograph  of  an  "  impression  preparation  '*  of  a 
young  colony  of  the  "  typhoid  bacillus  '*  on  gelatine  (page  348). 
[Magnifying  power,  1,000.] 

Fig.  21. 
Reproduced  from  a  photograph  of  a  very  yonng  colony  of  the  **  typhoid 
bacillus  "  (page  348). 

[Magnifying  power,  1,000.] 
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App.  B.  No.  2. 


On  the  Antagonisms  of  Microbes  ;  by  Dr.  Klein,  F.R.S.  ^nJims^**" 

In  former  reports  various  experiments  have  been  described  by  which  Dr.  Klein',  f.b.8. 
it  was  shown  that  while  a  definite  antagonism  is  observed  between  certain 
different  pathogenic  microbes  injected  simultaneously  or  in  sequence 
into  the  living  animal,  there  exist  other  pathogenic  microbes  which 
is  not  exert  in  the  living  animal  any  such  antagonism.  I  have  during 
the  past  year  continued  these  observations,  testing,  one  against  another, 
species  of  microbes  which  in  their  morphological  and  cultural  characters 
are  so  far  related  that  they  belong  to  one  and  the  same  group  ;  namely, 
the  vibrio  of  cholera  and  the  vibrio  of  Finkler ;  the  bacillus  coli  and  the 
bacillus  of  typhoid  fever ;  and  the  pigment  producing  bacillus  prodigiosus 
and  staphylococcus  aureus. 

While  I  was  thus  employed  M.  Uaffkine  published  his  first  account  Protoplasmic 
of  his  anti-cholera  vaccination ;  accordingly  since  the  experiments  which    ^  ^^^* 
I  had  b^un  belonged  to  the  same  class  as  Haffkine's,  I  extended  mine 
so  as  to  cover  also  the  ground  traversed  by  him. 

-Asa  preliminary  to  the  account  of  these  experiments,  it  is  necessary 
to  mention  that  the  animals  used  by  Haffkine,  and  almost  all  those 
used  by  myself,  were  guinea-pigs ;  and  that  the  principal  experiments 
of  Haffkine,  as  also  many  of  my  own,  were  intraperitoneal  injections  of 
the  microbes  per  se,  witliout  admixture  of  the  material  in  which  they 
had  been  grown. 

The  first  experiments  of  this  character  had  been  made  and  R.  Pfeifferjs 
published  by  R.  Pfeiffer.  This  observer  had  shown  (Zeitschr.  f.  Hy^- 
giene,  vol.  xi.,  3),  that  by  injection  into  the  peritoneal  cavity  of  the 
guinea-pig  of  large  masses  of  the  cholera  vibrios,  scraped  off  from  the 
surface  of  nutrient  agar  on  which  they  had  grown,  rapid  death  (in  24 
hours  or  less)  of  that  animal  is  produced ;  death  being  due  to  intense  acute 
peritonitis.  This  result  was  achieved  by  Pfeiffer  equally  well  whether  the 
vibrios  were  injected  in  a  living  or  in  a  dead  condition.*  From  the  fact 
that  the  bacteria  alone  were  injected,  he  justly  concluded  that  their  pro- 
toplasm includes  a  substance  which  when  introduced  in  sufficiently  large 
doses  into  guinea-pigs  acts  thus  poisononsly  on  them.  Pfeiffer  further 
found  that  by  injecting  after  the  same  methods,  the  vibrio  of  Finkler, 
or  the  vibrio  of  Metschnikoff,  instead  of  the  vibrio  of  cholera,  the  same 
fatal  results,  due  to  intense  acute  peritonitisi  are  produced  in  the 
guinea-pigs.  But  oddly  enough  Pfeiffer  attributes  the  fatal  peritonitis 
resulting  from  injection  of  the  cholera  vibrio,  to  wliat  he  calls  "  the 
primary  cholera  poison "  lodged  in  the  bodies  of  these  vibrios,  and 
attributes  the  fatal  peritonitis  caused  by  the  vibrios  of  Finkler  and  of 
Metschnikoff  to  a  '^  similar  "  poisonous  substance  lodged  in  the  proto- 
plasm of  these  organisms ;  whereas  the  conclusion  to  be  drawn  from 
his  comparative  experiments  would  seem  to  be  that  these  three  diffe* 

*  For  the  porpose  of  killing  his  vibrios  Pfeiffer  sabmitted  them  to  trailing,  drying, 
chloroform,  ammonium  sulphate,  alcohol,  or  other  agents. 
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App.  B.  No.  2.  ^"'  species,  producing  as  they  did  the  same  results  on  injection, 
o  th  ITtA  contain  the  same  poisonous  principle.  If  Pfeiffer  had  shown  by  other 
tfonifitns  of  experiments  that  the  protoplasms  of  these  three  species,  though  each 

i>r*^Ki^'  F  E  8  ^^  them  poisonous,  nevertheless  acteil  differently  in  a  physiolo^cal  sense, 
'he  might  have  spoken  of  their  possessing  "  similar  "  poisonous  principle  ; 
and  he  would  also  have  been  at  liberty  to  have  spoken  of  a  primary 
cholera  poison  in  the  case  of  the  cholera  vibrio.  But,  as  has  been 
said,  all  his  experiments  showed  was  that  these  three  species  acted  in 
precisely  the  same  way  ;  so  that  if  there  be  a  "  primary  cholera  poison  '* 
lodged  in  the  cholera  vibrio,  there  must  be  a  "  primary  cholera  poison  " 
lodged  also  in  the  vibrio  of  Finkler,  and  similarly  in  the  vibno  of 
Metschnikoff.  However  this  may  be,  it  is  clear  from  the  nnmeroos 
experiments  made  by  Pfeiffer,  that  these  three  species,  whether  alive 
or  dead,  include  in  their  substance  a  principle  which  when  intraperi- 
toneally  injected  into  the  guinea-pig  produces  acute  fatal  peritonitis. 
The  amount  injected  plays  however  a  most  important  part,  because 
unless  the  quantity  is  very  large,  no  fatal  result  is  produced,  or  at  any 
rate  the  fatal  result  is  gi-eatly  delayed:  small  doses  produce  only 
transitory  illness  and  the  animals  recover. 
Haffkine'8  A  method  similar  to  that  of  Pfeiffer  was  used  by  Haffkine.     HafiTkioo 

experiments.  grows  the  vibro  of  cholera  on  the  slanting  surface  of  nutrient  agar 
for  one  or  two  days  at  35°  C.  He  then  rubs  the  surface  growth  down 
into  sterile  beef  bouillon  and  injects  large  quantities  (one  to  two  test 
tubes)  of  this  mixture  into  the  peritoneal  cavity  of  the  guinea-pig.  The 
animals  so  operated  on  die  as  a  rule  within  24  hours,  the  post-mortem 
appearances  being  those  of  acute  intense  peritonitis.  There  is  in 
animals  so  dealt  with  more  or  less  copious  peritoneal  exudation  containing 
the  vibrios  in  a  living  state.  Now,  Haffkine  uses  this  peritoneal  exuda- 
tion, again  in  considerable  doses,  for  further  intraperitoneal  injection  into 
guinea-pigs;  and  with  the  result  that  the  animals  die  from  the  same 
acute  intense  peritonitis,  the  living  cholera  vibrios  bc-ing  found  moi-e  or 
less  abundantly  present  in  the  peritoneal  exudation.  By  further  transfer* 
ring  this  exudation  through  a  succession  of  twenty  to  thirty  guinea-pigs, 
Haffkine  establishes  a  very  remarkable  intensification  of  the  virulence 
of  the  exudation,  inasmuch  as  the  effect  pixnluced  in  the  later  guinea- 
pigs  of  the  series  is  much  enhance<l,  the  animals  succumbing  in  shorter 
iind  shorter  periods,  the  maximum  in  tensity  being  reached  when  death  takes 
place  after  8  to  12  hours.  But  not  only  in  this  acceleration  of  the  fatal 
issue  does  the  exaltation  of  virulence  show  itself;  this  fatal  result  is 
obtained  with  much  smaller  doses  in  the  later  series  than  in  the  earlier. 
Moreover  the  increasing  exaltation  in  virulence  belongs  not  only  to  the 
peritoneal  exudation  of  the  gradually  extending  series  of  the  animals,  bot 
to  the  vibrios  themselves  ;  for  Haffkine  finds  that  the  maximum  virulence 
of  the  exudation  having  been  reached  (as  tested  by  the  greatest  rapidity 
of  the  fatal  issue),  cultivation  of  the  vibrios  of  such  exudation  on  agar 
produces  crops  which  popsess  the  same  exalted  virulence,  inasmuch  as  oi 
such  a  culture  a  fraction  (tV^bV  ^^  *^®  growth)  acts  as  virulently 
as  10  or  30  times  that  amount  of  the  original  agar  growth  that  was 
used  to  start  the  series.  These  cultures  of  exalted  virulence,  "  vir%$4 
fortr  do  not,  however,  retain  their  full  power  either  for  an  unlimited 
time  or  for  an  unlimited  number  of  subcultures.  On  the  contrary  they 
soon  begin  to  lose  their  exalted  vindence,  though  by  a  renewed  trans- 
mission through  one  or  two  guinea-pigs,  and  by  making  fresh  cultures  on 
agar  of  the  peritoneal  exudation  of  these  guinea-pigs,  the  "  virus  fort  '* 
ean  again  readily  be  obtained. 

ri  do  not  here  enter  into  a  discussion  of  Hafflcine's  contention  that 
the  condition  produced    in    the    guinea-pig,  by  these  intraperitoneal 
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injections  of  the  cholera  vibrio,  is  comparable  to  Asiatic  cholera.     Later     App.  b.  No.  ?. 
on  I  refer  to  this  in  detail.     But  in  passing  I  wish  to  note  that  the  on theAnta- 
symptoras  of  the  disease  thus  induced  in  guinea-pig?,  and  the  post-  5?"'^^^**/^,^. 
mortem  appearances  observed  in  them,  do  not  suggest  cholera  Asiatica.  Dr.  Klein,  y.R.s. 
Moreover,  as  will  presently  be  seen,  the  identical  disease,  and  the  same 
post-mortem  appeaianceo,  arc   producible  by  a  number   of  other  and 
totally  different  species  of  bacteria.] 

These  experimental  results  obtained  by  HafPkine  form  the  basis  for 
the  anti-cholera  inoculations  practised  by  l»im.  He  inoculates  guinea- 
pigs  subcutaneously  with  small  doses  of  his  virus  fort,  either  in  its 
purity  (that  is  direct  from  a  culture),  or  after  adding  phenol  so  as  to 
attenuate  its  virulence.  As  a  rule,  in  his  later  experiments,  as  described 
by  Professor  Wright  and  Dr.  Bruce  (**  British  Medical  Journal," 
February  4th,  1893),  Haffkine  uses  for  a  first  subcutaneous  inoculation 
of  the  guinea-pig  (first  vaccine),  the  virus  fort  attenuated  by  phenol, 
and  afterwards  inoculates  it  with  his  second  vaccine,  which  is  either 
the  virus  fort  pure,  or  the  same  only  slightly  carbolised.  The  sub- 
cutaneous injection  of  the  attenuated  virus  fort  into  the  guinea-pig 
produces  a  local  and  general  disturbance.  The  latter  shows  itself  in 
a  rise  of  temperature,  while  the  former  is  manifested  by  development 
of  a  swelling  which  is  at  first  (in  2-3  days)  soft,  then  gradually 
diminishes  in  size  and  becomes  firmer,  and  as  a  rule  leads  later  on  to  a 
necrosis  of  the  skin  in  the  region  of  the  inoculation,  which  ultimately 
completely  heals.  The  second  injection  is  practised  a  few  days  after 
the  first ;  and  thereafter,  if  the  animal  is  within  a  further  few  days 
inoculated  intraperitonesUy  with  doses  of  the  virus  fort  (which  infallibly 
kills  normal  guinea-pigs  within  about  12  hours),  it  is  found  that 
the  animal  remains  alive.  These  are  in  the  main  the  principal  experiments 
on  which  H&fi*kine  bases  his  anti-cholera  vaccination. 

The  experiments  made  by  me  in  this  direction  I  now  proceed  to 
describe. 

I. — Intuapkritoneal  Injection  into  Guinea-pigs  of  the  Cholera 

Vibrio. 

Cultures  of  the  cholera  vibrio  were  obtained  from  a  case  of  cholera  Recent 
that  was  admitted  to  St.  Bartholomew's   Hospital  towards  the  end  of  ®*P^"™®"^** 
August  1892.     The  patient  had,   with  his  daughter,  recently  arrived 
from  .Hamburg,   and  on  arrival  in  London   both  had  sickened    with 
suspicious  symptDms,  so  that  the  Medical  Otficer  of  Health  hatl   them 
transferred   to  the   hospital.      The   girl  showed  typical  symptoms  of 
Asiatic  cholera,   but   recovered.     The   father  died,  but  his  symptoms 
were   not  typical.      On   post-mortem    examination    the   intestine   did 
not  show  the   characteristic  appearances  of  Asiatic  cholero.     Never 
theless  it  contained  foeeal  matter  from  which    Dr.  Cautley  .succeeded 
in   obtaining  cultures   of   the   characteristic   Koch's   cholera   bacillus. 
Subcultures   or  this    bacillus  were   carried   on   for  a   few  generations 
in   gelatine,   ond   from    these  agar    cultures   were  made  that   served 
for  the  intraperitoneal  injection  of  guinea-pigs. 

Injection  of  living  Cholera  Vibrios. — A   platinum*  loop  dipped  pre-  living  cholera 
viously   in   a    gelatine  culture    of  tiie  bacillus  was   rubbed  over  the  fntm^ri-^^^^^^ 
slanting  surface    (6   centimeters   by   2   centimeters)    of  the   solidified  toneally; 
agar,   which  was   then  placed  in  the  incubator   and   kept  there   at  a 
temperature  of  37°  C.  for  48  hours.     The  growth  covering  the  whole 
surface  of  the  agar    was  now  removed  by  means  of  the  sterile  plati- 
num loop  and  nibbed  down  in  a  test  tube  with  5  c.c.  of  sterile  beef 
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App.  B.  No.2.  broth.  This  formed  a  turbid  mixture,  with  many  flocculi,  which  was 
On  the^ta.  pouied  off  iuto  a  sterile  watch-glass  and  used  for  the  intraperitoneal 
fficwSL^-^b  injection.  From  |-J  of  this  broth  mixture  (».€.,  l-2*o  c.c.)  was  found 
Drf  Klein!  FJi.s.  Buflficient  to  produce  fatal  result.  It  was  drawn  up  into  a  sterilised 
Pravaz  syringe,  and,  the  animal  having  been  placed  under  chloroform- 
ether  narcosis,  the  injection  was  performed  through  the  anterior 
abdominal  wall.  By  making  the  middle  of  the  abdomen  a  little  tight 
(an  assistant  placing  one  hand  on  the  chest,  the  other  across  the  groins) 
the  injection  is  successfully  performed  without  risk  and  without 
difficulty.  A  few  hours  (4-8)  after  the  injection  the  animals  show 
distinct  signs  of  illness ;  they  become  quiet,  huddle  themselves  up '  in 
a  corner  of  their  cages,  and  cease  to  feed;  their  temperature  is 
lowered.  After  about  8-12  hours  this  condition  is  more  pronounced ; 
they  are  now  unwilling  to  walk,  and  if  they  attempt  this,  are  shaky 
and  unsteady.  As  a  rule  the  animals  are  found  dead  next  morning, 
that  is  within  20  to  24  hours.  Using  ^  or  more  of  the  scrapings 
from  a  culture  tube,  the  result  is  uniformly  fatal;  less  than  |  but 
more  than  ^  of  a  tube  produces  generally,  though  not  invariably,  a  fatal 
result.  Less  than  |  of  the  scrapings  from  a  tube  as  a  rule  produces 
only  a  transitory  illness,  the  animals  recover  after  a  day  or  two.  The 
post-mortem  examination  shows  the  following  appearances: — ^The 
peritoneum  covering  the  anterior  abdominal  wall  is  greatly  congested ; 
this  congestion  sometimes  extends  into  the  abdominal  muscles,  and  is 
then  associated  with  biemorrhages  from  the  minute  vessels.  The 
omentum  with  the  serous  covering  of  the  intestines  is  in  most  cases 
congested,  but  in  some  I  have  seen  the  serous  coat  of  the  small 
inlestiue  rather  pale  ;  that  of  the  stomach  is,  however,  always  intensely 
and  conspicuously  congested.  Tlie  most  pronounced  general  congestion 
of  the  peritoneum,  associated  with  haemorrhage,  is  noticed  in  the 
animals  injected  with  Haifkine's  virus  fort  (see  below),  the  peritoneum 
of  the  abdominal  wall  and  the  muscle  itself  being  of  deep  purple 
colour.  The  serous  covering  of  the  liver  and  the  omentum  are  covered 
with  greyish  membranes ;  sometimes  in  a  thick  layer,  at  other  times 
only  a  few  flakes.  The  small  intestine  is  either  fairly  contracted  or 
it  is  more  or  less  distended  by  muco-sanguineous  contents,  which 
only  in  a  few  instances  are  more  or  less  of  a  fluid  character* 
[Beyond  question  therefore  the  condition  of  the  small  intestine  is  by  no 
means  of  a  uniform  character.  It  certainly  is  not  of  a  nature  to 
justify  Mr.  Haukin  (**  British  Medical  Journal,"  1892),  when  speaking 
of  Haflldne's  results^  in  saying  that  the  condition  of  the  intestine  is 
characteristic  of  Cholera  Asiatica.  From  my  own  extensive  observa- 
tions I  should  say  that  if  the  condition  of  any  organ  of  such  a  guinea- 
pig  is  indefinite  as  regards  indication  of  Cholera  Asiatica  it  is  that  of 
the  intestine.  Moreover,  1  learn  from  Mr.  Haffkine  himself  that  the  above 
statement  of  Hank  in  is  not  justified  by  Haffkine's  own  observations. 
A  distended  condition  of  the  intestine  with  more  or  less  fluid  or  visdd 
sanguineous  contents,  does  no  doubt  occur  in  a  certain  per-centage  of 
cases;  but  in  a  good  number  it  is  not  present,  and,  as  I  shall  presently 
show,  the  assumed  choleraic  condition  of  intestine  results  when  the 
intraperitoneal  injection  is  made  with  organisms  other  than  the  cholera 
microbe.]  The  cavity  of  the  peritoneum  contains  turbid  slightly,  or  much, 
blood-tinged  exudation,  in  which  there  are  few  or  many  flakes  of  greyish 
lymph.  Nevertheless  in  the  cavity  of  the  peritoneum  there  is  always 
turbid  exudation  after  injection  of  the  cholera  microbe  ;  all  gradations 
occur  from  a  small  amount  of  a  viscid  nature  up  to  copious  (10  c.c.  or 
more)  blood-tinged  fluid.  I  find  that  as  a  rule  the  sooner  the  animal  dies 
the  less  likely  is  the  exudation  to  be  copious ;  if  death  occurs  not  earlier 
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than  after  20  hours  it  is  as  a  rule  copious.  Haffkine  states  that  the  less  Apr.  B.  No.  2. 
copious  the  exudation  the  more  crowded  will  it  be  found  with  the  (>„  the^ta- 
cholera  vibrios  used  for  the  injection.  My  observations  do  not,  however,  fonjsms  of 
bear  this  out ;  the  most  copious  exudation  is  sometimes  densely  Dr  Ki^in!  FfiLS. 
packed  with  the  mobile  vibrios,  as  is  proved  by  cover-glass  specimens  and 
by  cultivation.  Figs.  22,23,  and  24,  Plate  VIII.,  and  Fig.  26,  Plate  IX. 
show  the  condition  of  things  in  such  copious  exudations.  Nor  do  I  find, 
as  HafFkine  indicates,  that  small  guinea-pigs  more  often  contain 
copious  exudation  and  full-grown  guinea-pigs  less  copious  exudation 
in  their  peritoneums;  for  I  have  repeat^ly  made  the  injection 
simultaneously,  using  the  same  quantities  in  one  full-grown  and 
in  one  small  guinea-pig,  and  have  not  found  such  a  difference ; 
both  had  very  copious  exudation  densely  crowded  with  the  vibrios. 
Moreover,  transferring  such  peritoneal  exudation  indiscriminately 
to  large  or  to  small  animals,  the  result  was  again  the  same  in  both.  The 
blood  taken  from  the  heart  contains  the  microbes ;  cover-glass  speci- 
mens, better  still  culture  experiments,  prove  this  conclusively.  Using 
for  a  gelatine  plate  cultivation  a  drop  of  the  heart's  blood,  an  abun- 
dance of  colonies  of  the  cholera  vibrio  are  as  a  rule  obtained  ;  not  so 
numerously  indeed  as  from  the  peritoneal  exudation,  for  this  is  crowded 
with  them,  but  sufficiently  numerous  to  say  that  the  blood  contains  the 
microbes  fairly  abundantly.  Amongst  the  very  large  number  of  experi- 
ments (intraperitoneal  injections)  that  I  have  made  both  with  the  cholera 
bacillus,  with  the  peritoneal  exudation  of  guinea-pigs  dead  after  such 
injections,  and  with  cultivations  corresponding  to  Haffkine's  virus  fort, 
I  do  not  think  that  the  vibrios  have  been  absent  from  cultivations  of 
the  blood  more  than  once ;  and  it  would  have  been  certainly  remark- 
able to  find  the  microbes  absent  from  the  blood  in  anything  like  a 
considerable  per-centage  of  cases,  considering  that  they  are  so  abun- 
dantly present  and  multiply  so  readily  in  the  peritoneal  cavity,  and 
that  there  is  no  reason  why  they  should  not,  like  any  other  materials, 
be  easily  absorbed  from  the  peritoneal  cavity. 

In  these  animals  into  whose  peritoneal  cavities  the  cholera  bacillus  physiolo^rai 
has  been  injected,  we  have  a  condition  of  things — intense  acute  ^^^^* 
peritonitis,  the  microbes  injected  being  abundantly  present  in  the 
peritoneal  exudation  and  fairly  abundant  in  the  heart's  blood — which 
does  not  present  any  features  characteristic  of  Cholera  Asiatica.  Nor 
do  the  symptoms  of  the  disease  during  life  indicate  any  specific  illness. 
Moreover,  as  we  shall  see  presently,  the  same  symptoms  and  the  same 
post-mortem  appearances  occur  in  guinea-pigs  which  have  l>een  intra- 
peritoueally  injected  with  microbes  other  than  the  cholera  vibno. 
Whatever  therefore  the  exact  relation  of  the  cholera  vibrio  to  Asiatic 
cholera,  the  result  of  the  intraperitoneal  injection  of  it  in  large  amount 
into  the  guinea-pig  certainly  a^ords  no  proof  that  this  vibrio  stands  in  a 
causal  relation  to  Asiatic  cholera.  It  only  proves  that  by  such  methods 
an  acute  intense  peritonitis  with  a  general  infection  of  the  blood  by 
the  microbe  is  produced ;  a  result  not  of  specific  character,  but  apper- 
taining to  a  vaiiety  of  other  microbes,  some  of  which  have  no  relation 
whatever  to  disease  in  man. 

Certain  interesting  points  arise  in  connexion  with  the  morphology  of 
the  cholera  vibrio  passed  through  the  guinea-pig  in  the  above  experi- 
ments which  need  to  be  referred  to : — Not  only  are  the  vibrios  in  the 
peritoneal  exudation  of  the  ginea-pig  as  a  rule  extremely  minute,  some- 
times conspicuously  shorter  than  those  of  the  original  cholera  cultivation ; 
but  in  addition  they  are  less  curved  when  taken  from  a  culture  made  of 
such  peritoneal  exudation.    Both  in  gelatine  and  in  agar  cultures  of  such 
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App.  b.  Xo.  2.  exudation,  the  vibrios  appear  so  little  curved^that  on  couipanng  tbem  with 
On  thoTnta-  ^  typical  cholera  cultiTation  it  might  at  first  be  thoaght  that  they  were 
ffonismsof  uot  cholera  vibrios  at  all;  but  on  closer  examination  with  a  high  power, 

DnK^i  SfE-S.  ^^^  ^^  anothej-  bacillus  is  found  that  exhibits  distinctly  a  comma-shape. 
Figs.  25  and  27,  Plate  IX.,  represent  impression  preparations  of  pure 
colonics  of  the  vibrio  from  the  peritoneal  exudation,  and  it  will  be 
observed  that  the  great  majority  of  the  microbes  constituting  these 
colonies  appear  anything  but  vibrios.  Yet  there  can  be  no  doubt  what- 
ever about  their  being  so,  for  on  making' plate  cultivations  every  colony 
presented  all  the  characters  of  typical  cholera  vibrios.  And  farther, 
on  establishing  a  series  of  subcultures  of  the  organisms  in  gelatine 
plates  for  two  or  three  generations,  they  again  assumed  both  their  typical 
length  and  their  typical  curved  shape.  In  a  few  instances  only  have 
I  noticed  that  the  vibrios  in  the  peritoneal  fluid  are  considerably  thicker 
and  beautifully  curved,  and  of  such  a  case  Figs.  23  and  24,  Plate  VIII., 
are  illustrative. 

Injection  of  dead  Cholera  Vibrios. — The  disease  and  the  post- 
mortem appeai-ances  observed  in  the  preceding  experiments  are  producible 
in  the  guinea-pig,  if  instead  of  using  scrapings  of  living  cultures  these 
scrapings  are  sterilised  previous  to  injection  into  the  pmtoneum. 
Pfeiffer  (/.c.)  has  noticed  also  this  action  of  sterilised  cholera  cultares, 
and  on  account  of  th^  fact  that  only  the  bacilli  themselves  (not  their 
chemical  products)  are  injected,  he  rightly  concludes  that  the  substance 
which  produces  this  poisonous  action  must  be  lodged  within  the  bacilli 
themselves.  In  my  own  experiments,  as  also  in  those  of  Haffkine, 
the  bacilli  themselves  were  used  for  the  injection.  And  in  the  experi- 
ments with  sterilised  cultures  now  under  consideration,  the  bacilli 
themselves,  killed  before  they  were  injected,  produced  in  guine&-pig:$ 
exactly  the  same  disease  as  the  living  microbes  ;  the  only  difference 
that  I  can  notice,  and  to  this  I  shall  presently  return,  being  that  the 
sterilised  scrapings,  in  order  to  produce  on  intraperitoneal  injection  the 
fatal  result,  must  be  injected  in  somewhat  larger  doses  than  the  living 
microbe. 

In  proceeding  to  actual  experiment,  an  agar  culture  on  the  slanting 
surface  of  which  the  vibrios  have  been  growing  is,  as  before,  used.  The 
growth,  having  been  scraped  off  from  the  whole  surface  of  the  agar,  is  dis- 
tributed, by  shaking,  in  5  c.c.  of  sterile  beef  broth.  This  U  then  poured  off 
into  a  sterile  test  tube  which  is  exposed  to62°-6o"C.  for  10-15  minutes. 
In  this  way  all  life  of  the  microbes  contained  in  the  scrapings  is  de^trojed ; 
no  living  subculture  can  be  made  from  them.  If  of  such  a  sterilised 
mixture  Jth  of  the  test  tube  be  injected  peritoneally  into  a  guinea-pig^ 
the  animal  will  be  found  to  show  only  transitory  illness;  as  a  inile  it  will 
have  recovered  again  after  a  day  or  two.  This  result  is  occasionally 
produced  when  a  larger  quantity,  as,  for  instance,  J  of  a  test  tube  is  used, 
though  the  probabilities  are  that  the  animal  succumbs  in  24  to  *36  hours. 
In  order  therefore  to  produce  with  certainty  a  quickly  fatal  result,  it  is 
necessary  to  use  of  the  sterilised  culture  at  least  ^  of  the  growth. 

'Ilie  symptoms  and  course  of  the  disease  and  the  pathological  appearances 
produced  in  the  guinea-pig  after  the  intraperitoneal  injection  of  a 
fatal  dose  of  sterilised  cholera  microbes,  are  in  every  respect  identical 
with  those  described  in  regard  of  the  living  microbes,  with  the  exception, 
of  course,  that  the  peritoneal  exudation  and  the  heart's  blood  are  found 
free  of  the  vibrio.  The  important  question  therefore  arises  from  these 
experiments : — How  is  it  that,  in  equal  amount,  the  living  microbe  acta 
more  virulently  than  the  sterilised  one  ?  There  can  be  no  questioa 
that  in  all  these  experiments  the  bacilli  themselves  were  injected,  not 
their  chemical  products  in  the  culture  medium.     The  growth,  consisting 
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of  the  microbes  only,  or  chiefly,  had  been  scraped  off  from  the  culture    App.  b.  No.  2. 

medium  without  removing  any  of  the  nutritive  medium  itself;  it  (the  OntheAnta- 

growth)  was  then  distributed  in  st(?rile  bouillon,  and  this  mixture  was  ff^^See^f  by 

injected.     Consequently  any  poisonous  action  produced  by  the  injection  Dr.  Klein',  F.R.S, 

of  this  mixture  must  be  ascribed  to  the  microbes  themselves,  whether 

living  or  dead ;  and  therefore  the   bodies   of  the   bacilli  per  se  must 

contain  the  poisonous  matter.     As  to  the  reason  for  4he  difference  of 

dose  of  living  and  of  dead  microbes  required  to  produce  a  given  result, 

it  will  have  been  noticed  that  in   the  experiments   with   the   living 

vibrio,  the    microbes  multiply    to   a   oonsiderablo  degree   within   the 

peritoneal  cavity;  for  it  has  been  shown  that  in  20  to  24  hours  the 

peritoneal  fluid  is  teeming  with  them.    But  when  the  sterilised  culture 

is  used  there  is,  of  course,  no  multiplication  of  the  bacilli  possible  in  the 

peritoneal  cavity,  for  no  living  microbes  were  injected.      It  becomes 

obvious    then  that    in    experiments  with   scrapings    from    the  living 

culture,  the  original  dose  («.<•.,  that  used  for  injection)  of  the  intracellular 

poison  required  for  a  fatal  result  need  not  be  so  great  as  in  experiments 

with    sterilised    scrapings;    for    the    bacilli   introduced  in    a    living 

state    can   multiply  within  the  peritoneal  cavity,  ai\d  so  supplement 

the  dose  of  the  intracellular  poison  originally  introduced  till  it  reaches 

the  fatal  amount.     There  is  also  another  reason  why  the  dose  of  living 

culture  injected  need  not  be  so  great  as  that  of  the  sterilised  culture. 

It  has  to  do  with  the  chemical  substances  (poisonous)  produced  by  the 

living  bacilli  while  growing  and  multiplying  within  the  peritoneal  fluid. 

We  know   indeed  from  the  observations  of  many  previous  workers 

(Von    Ermengen,   Hueppe,    MacLeod   Mills    and    others)    that    the 

cholera  vibrios  growing  in  animaT  substances  and  in  the  fluids  of  the 

body  produce  virulent  chemical  substances. 


II. — Subcutaneous  Injection  of  the  Cholera  Vibrio. 
Subcutaneous  injection  into  the  groin  of  a  iniinea-pig  of  a  dose  of  SabOTtaneoui 

e  ix  1.  X      *  ^  11     'A  ^  n  injection  of  th« 

scrapmgs  of  agar  culture  such  as  acts  fatally  intrapentoneallyy  causes  cholera  vibrio ; 

in   that  animal  a  general  but  transitory  illness*     The  experimental  iiv>n& 

animals  are  found  quiet  the  next  day  and  do  not  feed;  but  after  a 

farther  day  or  two  they  seem  quite  right  again.     The  local  effect  is, 

however,  more  definite,  inasmuch  as  a  soft  swelling  is  found  at  and 

about  the  seat  of  the  inoculation.    This  soft  swelling  enlarges  for  a 

few    days,   then   gradually  becomes   firmer   and    smaller,  and  either 

gradually  altogether  disappears  or  leads  to  a  necrosis  and  ulceration 

of  the  skin,  which  soon  completely  heals.      Both  the  general  effect 

and  the  local  tumour,  are  most  pronounced  if  the  injection  is  made 

into  the  muscles  of  the  anterior  abdominal  wall  instead  of  into  the 

subcutaneous  tissue  of  the  groin.    In  this  latter  case  the  local  soft  tumour 

is  very  pronounced  and  extensive,  and  though  in  a  few  days  it  has 

diinini/>hed  in  size  and  become  firmer,  it  generally  leads  to  necrosis 

and  ulceration  of  the  skin.    The  same  characteristic  results  are  obtained 

if  the  subcutaneous,  or  better  the  intermuscular  injection,  is  made  with 

the  peritoneal  exudation  from  an  animal  of  No.  I.  series  in  a  dose  that 

would  be  &tal  intraperitoneally. 

The  sterilised  scrapings  act,  when  sabcutaneously  injected,  in  the 
same  way  as  the  living  microbe;  and  as  in  the  case  of  the  intra- 
peritoneal injections,  the  dose  of  the  sterilised  scrapings  in  subcutaDeoua 
injection  has  to  be  larger  than  that  of  the  living  microbe  in  order  to 
produce  a  like  degree  of  intensity  of  result. 

1    7M10.  B  B 
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App.^No.2.       y^^  gg^  |.|^gj^   £j.Qj^   ^Ijggg  experiments  of  Series  II.  that  they  are 
On^i^ta-       identical  in  character  with  those  that  were  obtidned  by   Haffkine    by 
SocrobSsj  by       means  of  subcutaneous  injection  of  his  virus  fort. 
Dr.  Klem,  F.R.S. 

As  has  been  already  mentioned,  Pfeiffer  (/.c.)  produced  in  the  guinea- 
pig  by  intraperitoneal  injection  identical  results  with  the  vibrio  of 
cholera,  the  vibrio  of  Metschnikoff,  and  the  vibrio  of  Finkler ;  and  I 
proceed  now  to  describe  the  results  obtained  by  me  with  the  following 
microbes : — 

ptlwrmiCTobes         (a,)  The  vibrio  of  Finkler 
similarly  teeted  t         ^    ■^ 

{b.)  The  bacillus  prodigiosus; 

(c.)  The  protons  vulgaris  ; 

(d.)  The  bacillus  coli; 

(e,)  The  bacillus  of  typhoid  fever ;  and 

(/.)  The  staphylococcus  aureus. 

In  all  my  experiments  with  these  species  inoculation  was  made  both 
intraperitoneally  and  8ubcutaneou£<ly  of  different  guinea-pigs ;  and  in  all 
instances,  both  as  regards  the  mode  of  prepaiiug  the  material  for 
injection  and  the  amount  of  the  living  or  sterilised  material  used, 
procedure  was  exactly  the  same  as  in  my  experiments  with  the  cholera 
vibrio.  It  is  not  necessary  therefore  to  repeat  the  various  steps  which 
have  been  described  in  detail  on  previous  pages. 

A. — Intraperitoneal  injection  of  living  Microbes  of  different  species. 

tonwO^ection ;  Injection  into  the  peritoneum  of  the  guinea-pig  of  \-^  of  the  scrapings 
from  a  culture  tube  of  any  one  of  the  above  organisms,  is  follow^ 
by  the  same  general  disease  and  by  the  same  acute  intense  peritonitis, 
with  death  within  20-24  hours,  which  were  described  in  regard  of  the 
cholera  vibrio ;  any  essential  difference  in  the  nature  of  the  symptoms 
during  life  or  in  tlie  character  of  the  changes  present  at  the  post- 
mortem examination,  could  not  be  discerned. 

A  few  hours  after  the  injection  the  animals  are  quiet,  they  do  not  feed, 
they  huddle  themselves  up,  and  their  temperature  is  lowered.  As  time 
goes  on  their  conditions  becomes  worse,  motility  becomes  impaired,  they 
are  unwilling  to  walk,  and  are  shaky  and  unsteady.  As  a  rule  they  are 
found  dead  the  next  morning,  before  24  hours  are  over.  On  post- 
mortem examination  the  peritoneum  is  found  intensely  inflamed,  i.e^ 
great  congestion  often  with  haemorrhage;  the  serous  covering  of  the 
stomach  is  deep  red;  the  liver  and  omentum  are  covered  with  more 
or  less  continuous  layers  of  grey  pseudo-membranes,  and  the  peri^ 
toneum  contains  more  or  less  copious  turbid  fluid,  often  sanguineous 
exudation  containing  flocculi  of  lymph.  This  peritoneal  exudation 
is  crowded  with  the  microbes  injected,  as  is  shown  by  examination 
of  fresh  cover-glass  specimens*  and  by  culture.  The  heart's  blood  also 
contains  the  microbes  in  a  fair  number,  as  is  shown  by  culture  experiment. 
The  crowded  condition  of  the  peritoneal  exudation  with  the  microbes 
used  for  injection  is  well  ilhistrated  in  the  figures  above  referred  to. 

As  i*egards  this  exudation,  certain  morphological  differences  are  now 
and  again  noticeable  in  the  contained  organisms : — the  vibrio  of  Finkler, 
the  bacillus  prodigiosus,  the  bacillus  of  typhoid,  and  the  staphylococcus 
aureus.  These  morphological  points  are  as  follows  : — {a.)  As  is  shown 
in  Bg.  28,  Plate  X.,  the  vibrio  of  Finkler  is  sometimes  found  to  exhibit  a 
peculiar  pointed  appearance  of  the  individual  commas,  though  this  is  not 
noticed  in  all  the  vibrios  from  the  same  exudation;  (b.)  the  typhoid 

♦  See  Figs.  28,  29,  and  80,  Plate  X. ;  Fig.  BS,  Plate  XI. ;  and  Figs.  34,  35,  and 
36,  PIat«XII. 
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fever  bacillus  of  the  peritoneal  exudation  of  tlie  guinea-pig,  compared    App.  b.  No.  2. 
-with  the  bacillus  coli  from  the  same  locality,  is  markedly  more  cylindrical  On  the  Ante- 
and  longer,  and  shows  the  characteristic   bipolar  accumulation  of  its  f^j^^^^'  bj 
protoplasm  referred  to  in  my  report  on  typhoid  fever ;  (c.)  the  staphy-  Dr.  Klein,'  F^.s. 
lococcus  aureus  is  in  some  cases  found  crowded  within  the  leucocytes  (see 
fig.  36,  Plate  XII.),  though  also  under  these  conditions  many,  singly 
and  in  large  and  small  clusters,  are  found  free  in  the  fiuid;  (d,)  the 
bacillus  prodigiosus  is  often  found  forming  chains,  some  of  them  com- 
posed of  six  or  eight  elements. 

And  just  as  was  the  case  in  the  experiments  with  the  cholera  microbes, 
so  also  with  these  other  microbes  the  condition  of  the  intestine  and  of 
the  peritoneal  exudation  is  liable  to  variation  in  different  instances. 
The  intestine  may  be  contracted,  or  it  may  be  relaxed  and  filled  with 
sanguineous  more  or  less  fluid  mucus ;  sometimes  the  injection  of  its 
serous  coat  is  slight,  sometimes  very  marked.  And  the  peritoneal 
exudation  may  or  may  not  be  found  colispicuously  tinged  with  blood. 
A  further  important  point  is  that  not  all  these  species  act  with  the 
same  virulence,  although  the  symptoms  of  the  disease  and  the  patho- 
logical changes  are  of  the  same  nature ;  the  fatal  dose  required  and  the 
intensity  produced  by  a  like  dose,  are  not  the  same  in  all  species.  The 
bacillus  prodigiosus,  the  bacillus  coli,  and  the  bacillus  of  typhoid  fever 
act  in  these  respects  with  more  virulence  than  the  cholera  vibrio,  the 
vibrio  of  Finkler,  and  the  staphylococcus  aureus. 

But  an  important  point  in  regard  to  the  analogy  existing  between  the 
results  produced  by  the  intraperitoneal  injection  of  these  microbes  and 
by  intraperitoneal  injection  of  the  cholera  vibrio,  is  the  fact  that  as  with 
the  latter  so  also  with  the  former,  the  transmission  of  material  from 
peritoneum  to  peritoneum  through  a  series  of  guinea-pigs  produces  a 
marked  increase  in  the  virulence  of  the  peritoneal  exudation.  This  is 
well  illustrated  in  the  series  of  experiments  which  I  have  carried  out 
with  the  bacillus  coli  and  the  bacillus  of  typhoid  fever.  As  early  as 
afler  two  transmissions  the  peritoneal  exudation  possesses  in  both  cases 
such  virulence  that  a  few  drops  of  it  injected  subcutaneously  may,  and 
does  often,  cause  a  fatal  effect ;  whereas  a  considerably  larger  dose  of 
the  original  scrapings  (J-J  of  the  growth  in  a  culture  tube)  fails  to 
produce  more  than  a  local  tumour.  Also  the  vibrio  of  Finkler  trans- 
mitted similarly  through  a  few  guinea-pigs  produces  a  peritoneal  exuda- 
tion of  considerable  virulence ;  a  few  drops  of  this  injected  into  the 
muscle  of  the  anterior  abdominal  wail  produces  a  big  tumour,  leading 
later  on  to  necrosis  and  ulceration  of  the  skin. 

[A  curious  result  was  obtained  in  one  series  of  experiments  involving 
the  intraperitoneal  injection  of  bacillus  prodigiosus.  A  series  was 
started  by  injecting  a  guinea-pig — let  it  be  called  (a.) — intraperitoneally 
with  ^  of  the  scrapings  of  a  pure  culture  on  agar  of  the  bacillus 
prodigiosus.  The  animal  was  found  dead  next  morning,  within  20 
hours.  In  the  peritoneal  cavity  there  was  copious  turbid  sanguineous 
exudation  with  large  masses  of  grey  membranes  on  the  liver  and 
omentum.  As  in  other  instances,  cultivations  were  now  set  up  from 
the  peritoneal  exudation,  at  the  same  time  that  intraperitoneal  injection 
with  a  Pravaz  syringe  of  this  exudation  was  made  into  a  fresh  guinea- 
pig  (6.).  This  latter  animal  was  dead  within  16  hours  and  showed  the 
usual  post-mortem  appearances.  From  its  copious  peritoneal  sanguineous 
exudation  cultures  were  made,  and  a  fresh  guinea-pig  (c.)  injected  with 
the  peritoneal  fluid.  This  animal  died  with  the  usual  appearances 
within  16  hours,  and  from  its  turbid  sanguineous  peritoneal  exudation 
cultures  were  in  turn  made,  at  the  same  time  that  a  fresh  guinea-pig  (d.) 
was  injected  with  it.     From  this  again  the  same  procedure  was  adopted 
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App.B.yo.2.  aii(i  a  guineapig  (e.)  injected.  By  the  time  this  point  was  reached  the 
On  the  Anta-  cultures  (all  on  agar)  made  from  guinea-pigs  (a.)  and  (6.)  showed  the 
ifiorSbesf  by  curious  appearance  of  a  greyish- white  growth  amongst  a  pink  growth. 
Dr.  Klein*  P.BJ5.  this  latter  being  of  course  the  bacillus  prodigiosus ;  and  it  was  at  the 
same  time  noticed  that  whereas  in  the  cultures  made  from  the  exudation 
of  guinea-pig  (a.)  the  prodigiosus  growth  greatly  exceeded  (in  numbo* 
of  colonies)  that  of  the  greyish-white  growth,  the  reverse  was  the  case 
in  the  cultures  from  the  peritoneal  exudation  of  guinea-pig  (6.).  And 
further,  on  examining  those  made  from  the  peritoneal  exudation  of 
guinea-pigs  (c.)  and  {d,)  this  disproportion  was  still  more  striking;  so 
much  so  that  in  the  cultures  of  the  peritoneal  fluid  of  guinea-pig  (d.)  there 
were  only  very  few  colonies  of  the  bacillus  prodigiosus,  the  main  growth 
being  the  greyish-white  colonies.  Finally  as  regarded  guinea-pig  (e.), 
neither  from  the  peritoneal  exudation  nor  from  the  blood  was  growth  of 
the  bacillus  prodigiosus  obtained ;  there  was  here  pure  cultivation  of  the 
greyish-white  growth  alone.  From  this  we  see  then  that  in  the  peritoneal 
exudation  of  guinea-pig  (a.)  there  was  present  the  bacillus  prodigiosus 
intentionally  injected,  and  another  microbe  not  intentionally  injected ; 
and  that  in  the  successive  series  of  guinea-pigs  used  in  tranidPerring 
peritoneal  exudation  from  one  to  another  animal,  the  prodigiosus  baciUus 
was  gradually  outcrowded  and  ultimately  suppressed ;  so  that  by  the 
fifth  generation  of  animals  the  baciUus  prodigiosus  had  completely 
disappeared.  Now  this  greyish-white  species  proved  itself  extremely 
virulent^  For  subcutaneous  injection  into  guinea-pigs  of  small  quantities 
of  a  pure  culture  from  a  few  drops  of  the  peritoneal  exudation  of 
guinea-pig  (e.),  caused  death  in  a  day  or  two  with  extensive  malodorous 
oedema  and  hffimorrhage(as  much  as  is  found  in  true  malignant  oedema 
of  Koch)  about  the  seat  of  inoculation,  great  congestion  of  the  viscera, 
with  sanguineous  pleural  pericardial  and  peritoneal  exudation.  The 
heart's  blood,  the  fluid  of  the  subcutaneous  oedema,  and  the  various 
exudations  contained  at  the  same  time  the  microbe  very  abundantly. 
(Fig.  31,  Plate  XL) 

Morphologically  the  organism  resembled  to  a  very  large  extent  the 
bacillus  coli.  Also  it  resembled  that  organism  to  a  laige  extent  in 
culture.  But  as  regards  virulence  t^re  could  be  no  doubt  about  there 
existing  a  very  obvious  diflerence  between  the  two.  Dr.  Andrewes  in  his 
report  in  this  volume  gives  farther  details  as  to  this  very  intereeUng 
microbe.  How  this  microbo  got  entrance  into  the  peritoneum  of  guinea- 
pig  (a) ;  whether  it  was  accidentally  introduced  from  outside,  or  whether 
it  got  into  the  peritoneum  from  the  alimentary  canal  of  this  animal,  I  am 
not  able  to  say.  The  latter  source  is  obviously  the  most  probable  one, 
since  the  prodigiosus  culture  used  at  starting  was  perfectly  pure,  and 
the  instruments  used  for  inoculation  were  reliably  sterile.  Further,  it  is 
likely  enough  that  this  motile  superadded  bacillus  got  into  the  peritoneal 
cavity,  either  through  a  prick  of  the  alimentary  canal  caused  by  the 
needle  of  the  syringe  used  for  the  intraperitoneal  injection,  or  through 
the  disorganised  wall  of  the  alimentary  canal  when  the  animal  had 
become  some  time  ill  with  peritonitis  and  was  moribund.] 

B, — Intraperitoneal  injection  of  the  above  several  microbeSf  after 
tubfeetion  to  6(fS2P  C.for  10-15  minntei. 

This  produces  the  same  result  as  the  living  microbe ;  but  with  this 
difference.  As  in  the  experiments  with  the  vibrio  of  Koch  so  also  here 
the  amount  of  the  dead  organisms  has  to  be  somewhat  larger  than  that 
of  the  living ;  but  in  the  nature  of  the  illness  produced  and  in  the 
post-mortem  appearaocea,  ther«  is  no  difference* 
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C. — Subcutaneous  injection  of  the  dijff event  microbes.  App.  b.  No.  2. 

rni  ti        .        1  t  *       .    .  1     .         1  Oil  the  Ante* 

Inese  all  act   when  subcutaneoiislj  injected   in    the  same  waj    as  Konismsof 
the  cholera  vibrio  under  like  conditions.     As  in  that  case,  injection  into  S^^K^i  F^8« 
the  muscle  of  the  anterior  abdominal  wall  produces  a  more  conspicuous 
swelliug  than  that  into  the  subcutaneous  tissue  of  the  gi'oin.     In  this 
series  of  experiments  also  the  virulence  of  the  bacillus  prodigiosus,  of 
bacillus  coli,  and  of  the  bacillus  of  typhoid  fever,  is  greater  than  that 
of  the  others ;  so  much  so  that  in  several  instances  the  subcutaneous  by  iub-cutaneous 
injection  of  half  the  scrapings  from  a  culture  tube  of  either  of  these  *"^^  ***"* 
three  was  followed  by  such  severe  general  illness  that  death  supervened 
after  two  to  three  days.     And  smaller  amount,  such  as  J^,  J,  or  ^  of  the 
scrapings  from  a  single  culture  tube,  is  sufficient  to  produce  a  very 
marked  general  and  local  disease. 

To  sum  up  at  this  stage  : — The  conclusion  that,  I  think,  can  be  justly  SSStmSJ*"** 
drawn  from  these  experiments  is  that  I  he  bacteria  of  each  of  these  different 
species, — the  vibrio  of  cholera,  the  vibrio  of  Finkler,  bacillus  prodigiosus, 
proteus  vulgaris,  bacillus  coli,  bacillus  of  typhoid  fever,  and  staphy- 
lococcus aureus, — contain  in  their  bodies  a  poisonous  substance  which, 
when  injected  in  sufficient  amount  into  the  peritoneum  of  the  guinea-pig, 
causes  a^  malady  that  is,  for  all  these  species,  in  its  nature  and  result 
exactly  the  same.  So  also  by  subcutaneous  injection  of  the  guinea-pig 
with  these  microbes,  we  get  for  each  of  them  the  same  general  and 
the  same  local  disease ;  always  provided  that  the  bacteria  are  introduced 
in  sufficient  amount.  Be  it  observed  that  in  all  these  experiments  the 
bacteria  themselves,  minus  the  chemical  products  elaborated  by  them 
in  the  nutritive  media  (their  ptomaines,  toxines,  albumoses),  were  used 
for  the  injection.  The  microbes  were  grown  on  the  surface  of  solid  agar, 
scraped  off  from  this,  distributed  in  sterile  broth,  and  injected  either  in 
the  living  condition  or  after  having  been  sterilised.  It  follows,  therefore, 
that  the  substance  or  substances  which  cause  the  disease  and  pathological 
changes  witnessed,  must  be  lodged  in,  or  be  part  and  parcel  of,  the  bodies 
of  the  bacteria;  and  for  this  reason  we  may  call  these  substances  f«-  Theintraoollular 
tracellular  poisons,  always  remembering  that  their  poisonous  nature 
manifests  itself  in  the  guinea-pig  only  when  injected  in  large  doses. 
Finally,  it  having  been  shown  that  the  changes  produced  in  the  guinea- 
pig  by  intraperitoneal  or  by  subcutaneous  injection  of  any  of  the  above 
species  are  of  the  same  kind,  we  must  conclude  that  the  intracellular 
poisonous  substance  in  all  these  species  is  of  the  same  nature, 

A  further  conclusion  that  I  think  roust  be  drawn  from  the  above  {JJ'^J^JjIJ^^ 
experiments  is,  that  the  \iew  of  Haffkine  and  his  followers  as  to  the 
specif  choleraic  nature  of  the  disease  induced  in  the  guinea-pig  by  the 
intraperitoneal  injection  of  the  cholera  bacillus^  is  absolutely  untenable. 
For  apart  from  the  dissimilarity  from  cholera  Asiatica  of  the  disease — 
acute  intense  peritonitis — thus  produced,  there  is  this  striking  fact, 
oamely,  that  exactly  the  suroe  disease  is  produced  by  the  same  methods 
with  any  one  of  the  above  enumerated  bacterial  species ;  and  since  neither 
the  bacillus  prodigiosus,  nor  the  vibrio  of  Finkler,  nor  the  staphylococcus 
aureus,  can  be  said  to  produce  cholera  in  the  ^inea-pig,  the  identical 
condition  produced  in  the  guinea-pig  by  the  vibrio  of  cholera  is  not  to 
be  regarded  as  the  equivalent  of  cholera  Asiatica.  On  the  same  grounds 
the  views  of  JRodet  and  Koux  as  to  the  identity  of  the  bacillus  coli  and 
the  bacillus  of  typhoid  fever,  on  account  of  their  producing  the  same 
results  on  injection  into  the  guinea-pig  (a  subject  dealt  with  in  my  report 
in  this  volume  on  the  Etiology  of  Typhoid  Fever),  must  be  regarded  as 
not  established.     Their  results  in  question  do  not  differ  from  those 
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produced  by  the  yibrio  of  Finkler  and  bj  the  badllas  prodigiosos,  two 
species  as  widely  different  from  one  another  as  any  two  species  can  be. 

III. — ^Protective  Inoculations. 

As  has  been  mentioned  in  the  introduction  to  this  report,  M,  Haffldiie 
by  oft  repeated  transmission  of  the  vibrio  of  cholera  from  peritoneum 
to  peritoneum  of  the  guinea-pig,  obtains  ultimately  from  the  peritoneal 
exudation  cultures  which  possess  a  high  degree  of  virulence ;  so  mtioh 
so  that  a  considerably  smaller  fraction  than  before  of  the  culture  scrapings 
produces  a  fatal  result  on  intraperitoneal  iujection.  Of  such  a  cnltore 
of  the  virus  fort  ^^  or  even  ^^  part  acts  as  virulently  as  a  ^  or  a  wbele 
culture  scraping  of  the  original  material.  Now  on  subcutaneous  injection 
into  guinea-pigs  of  repeated  small  amount  of  scrapings  from  a  culture 
of  the  virus  forty  Haffkine  found  that  guinea-pigs  thus  dealt  with  prove 
refractory  against  the  iutraperitoneal  injection  of  otherwise  fatal  doees 
of  the  virus  fort.  He  concluded  that  by  such  preliminary  subcutaneous 
injections  of  this  virus  fort  a  '*  cholera-poison  firm  "  condition  can  be 
produced  in  the  guinea-pig.*  And  further  he  inferred  that  by  subca- 
taneous  injection  of  this  virus  fort  into  human  beings  a  protection 
against  cholera  infection  might  possibly  be  effected.  Haffkine  accord- 
ingly inoculated  himself,  Eoux,  Hankin,  and  others  subcutaneously 
with  his  virus  fort,  and  caused  thereby  a  general  and  local  disturbance 
similar  in  nature  (except  the  local  necrosis  and  ulceration)  to  that 
observed  in  the  guinea-pig ;  and  he  proposes  to  carry  this  out  on  a 
large  scale  on  human  beings  with  a  view  to  establishing  in  them  a 
temporary  poison-firm  condition  against  cholera. 

Let  us  then  examine  by  means  of  my  own  experiments  the  facts  of 
the  case,  and  ascertain  how  far  the  inferences  of  HafHLine  are  or  are  not 
borne  out  by  these  facts. 


*  In  illustration  of  the  natnre  of  Ilnffkine's  experiments  I  quote  from  a  paper  bj 
Professors  Wright  and  Bruce  published  in  the  "  British  Medical  Journal/'  Febroarj  4, 
1893,  in  which  a  full  account  is  given  of  Ha£Fkine*s  modus  procedendi  and  of  the 
results  obtained  by  him  on  the  guinea-pig  :— 

"Guinea-pig  1. — Vaccinated  with  carbolised  first  vaccine  on  January  17,  1893; 
vaccinated  with  carbolised  second  vaccine  on  January  SO,  1893 ;  inoculated 
introperitoneally  with  1-6  tube  of  exalted  virus  January  23,  1893.  Result :  Died  an 
morning  of  January  25,  1893. 

"  Guinea-pig  2. — Vaccinated  with  carbolised  first  vaccine  on  January  17,  1893; 
vaccinated  with  carbolised  second  vaccine  on  January  20,  1893 ;  inoculated 
intraperitoneally  with  1-8  tube  of  exalted  cholera  virus  on  January  23,  1893. 
Result :  Alive  and  thoroughly  recovered  from  cholera  inoculation  on  January  24, 
1893. 

<*  Guinea-pig  8. — Vaccinations  and  cholera  inoculation  exactly  the  same  as  in  th« 
case  of  Guinea-pig  2.  Result :  Alive  and  thoroughly  recovered  from  the  effect  of 
cholera  inoculation  on  January  24,  1893. 

**  Control  Animals, 

'*  Guinea-pig  4. — Received  an  intraperitoneal  injection  of  1-8  tube  of  exalted 
virus  on  January  23,  1893.    ^ftesult :  Dead  by  next  morning. 

**  Guinea-pig  5. — Received  an  intraperitoneal  inoculation  of  1-16  tube  of  exalted 
cholera  virus  ou  January  23,  1898.     Result :  Dead  by  next  morning. 

"  Guinea-pig  6. — Received  an  intraperitoneal  inoculation  of  1-32  tube  of  exalted 
vims  on  January  23,  1893.    Dead  on  morning  of  January  25,  1893. 

*•  It  will  be  Feen  that  in  this  experiment  the  lethal  dose  for  the  vaccinated  guinea* 
pi^  was  more  than  five  times  as  large  as  the  lethal  dose  for  the  unvaccinated 
gumea-pig  (1-6  tube  as  compared  with  1-32  tube).  Further  it  will  be  seen  that 
almost  complete  tolerance  bad  been  e&tablished  by  these  vaccinations  for  four  times 
the  lethal  dose  of  cholera  virus  (1-8  tube  tolerated  by  the  vaccinated  gointia-pig* 
as  compared  with  1-32  tube  lethal  for  the  unvaccinated  guinea-pig)," 
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A^-^Proteciive  inoculation  by  intraperitoneal  injection  of  living         App.  b.  No.  2. 
Cholera  Microbe.  On  the  Anta- 

As  mentioned  in  the  first  of  my  series  of  experiments  with  the  living  KorobdB ;  ^ 
cholem  microbe,  the  intraperitoneal  injection  of  a  non-fatal  dose  (less  ^f'  ^^*^  KR^ 
than  i  of  the  scrapings  of  a  single  tube)  produces  a  transitory  illness  ^oien^rio; 
for  a  few  days,  after  which  the  animals  become  again  seemingly  all 
right.  If  these  animals  are  then  subjected  to  a  fresh  injection  with 
an  ordinarily  fatal  dose — as  tested  on  a  control  guinea-pig— (say  ^  or  ^ 
scrapings  of  a  culture  tube),  they  will  usually  be  found  refractory ; 
that  is  to  say,  they  show  a  temporary  general  illness — they  are  quiet 
and  do  not  feed  for  a  day — ^but  soon  are  all  right  again.  A  subsequent 
second  or  third  intraperitoneal  injection  of  otherwise  fatal  doses  leaves 
these  guinea-pigs  unharmed.  If,  however,  on  re-injection  of  a  larger 
dose  than  is  required  to  produce  a  fatal  result  in  a  control  guinea-pig, 
a  given  animal  succumbed  (as  sometimes  happened)  with  acute  intense 
peritonitis,  it  was  found  that  the  peritoneal  exudation  did  not  necessarily 
contain  the  living  microbes.  This  was  ascertained  by  the  culture  test ; 
sometimes  only  a  few,  in  other  cases  no  colonies  of  the  bacilli  could  be 
recovered  by  cultivation.  And  it  was  difficult  tP  understand  at  first  how, 
seeing  that  the  injection  proved  fatal,  the  multiplication  in  such  an  animal 
of  the  microbe  should  be  so  greatly  or  altogether  inhibited  as  is  the 
case.  Put  I  think  this  result  is  explicable  by  bearing  in  mind  that  within 
an  animal  injected  in  the  first  instance  with  anon-fatal  dose  of  the  living 
microbe,  there  are  going  on  two  processes  at  one  and  the  same  time ; 
viz.  (a.)  the  action  of  the  intracellular  poison  contained  in  the  bodies 
of  the  bacteria  injected,  plus  that  contained  in  the  bodies  of  the  bacteria 
multiplying  in  the  peritoneal  cavity ;  and  {b,)  the  action  of  the  chemical 
substances  resulting  from  the  metabolism  produced  by  the  microbe  in 
the  peritoneal  fiuid  of  the  experimental  animal.  If  these  two  substances 
are  different,  as  we  may  suppose  they  are,  then  the  action  of  this  second 
set  of  substances,  viz.,  the  chemical  products  manufactured  in  the 
peritoneal  fiuid,  would  be  the  Tcry  action  by  which  the  multiplication 
of  the  same  microbe  would,  on  its  subsequent  re-injection,  be  likely  to 
be  inhibited.  By  inhibition  in  this  sense  indeed,  the  protective  inocula- 
tion to  be  obtained  by  means  of  the  toxines  of  specific  bacteria  has  so 
often  and  so  successfully  been  demonstrated  in  the  numerous  experi- 
ments. In  anthrax  it  has  been  shown  (Hankin,  Sidney  Martin,  and 
others)  that  injection  of  the  chemical  substances  produced  by  the  anthrax 
bacDli  in  certain  albuminous  culture-media,  is  capable  of  protecting 
against  a  second  successful  inoculation  of  anthrax  bacilli ;  that  is  to  say, 
is  capable  of  rendering  the  animal  an  insusceptible  soil  for  the  growth  of 
the  anthrax  bacillus.  The  same  has  been  shown  for  tetanus^  for  septi- 
csemia,  and  for  other  diseases.  And  accordingly  I  am  disposed  to  refer 
the  non-multiplication  of  the  cholera  vibrios  in  the  peritoneal  cavities  of 
guinea-pigs  injected  a  second  time  with  an  extra  dose  of  the  living 
cholera  microbe,  not  so  much  to  the  intracellular  poison  introduced  at 
the  first  injection,  as  to  the  toxine  resulting  from  the  life  processes 
of  the  cholera  vibrio  in  the  peritoneal  cavity  as  a  result  of  the  first 
injection. 

B. — Protective  inoculation  by  sterilised  scrapinysfrom  culture 
of  Cholera  Microbe, 

The  tolerance  acquired  by  a  guinea-pig  as  a  result  of  intraperitoneal  ^*^^f^j-_,_ 
injection  of  a  non-fatal  dose  of  living  cholera  microbes  holds  good  also  for     ^  * 

the  culture  scrapings  that  have  been  sterilised.     The  injection  of  this 
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App.  b.  No.  2.  material  in  Don-falal  dose  usually  protects  a  guinea-pig  against  a  second 
injection  of  an  otherwise  fatal  dose  of  the  living  or  non-living  microbe. 
In  the  cases  in  which  it  does  not  thus  protect,  an  important  confirmation 
is  afforded  of  the  view  just  set  out  as  to  a  twofold  action  going  on  in  the. 
animal  injected  the  first  time  with  a  non-fatal  dose  of  living  culture. 
If  the  second  inti-apeiiloneal  injection,  carried  out  with  an  extra  dose  of 
the  living  cholera  bacilli,  kills  the  animal  with  acute  intense  peritonitis,, 
the  peritoneal  exudation  will  be  found  crowded  with  the  living  bacilli^  as 
shown  by  microscopic  specimens  and  by  culture  experiment.  Obviously 
therefore  the  first  injection  of  sterilised  culture  did  nothing  more  thaa 
introduce  into  the  guinea-pig  a  certain  amount  of  the  intracellular  poison  v 
the  other  process,  viz.,  the  production  of  ttie  toxines  that  would  inhibit^ 
on  a  re-injectioa  of  living  microbes,  the  subsequent  multiplication  of  the 
microbes  in  the  animal,  had  been  here  wanting. 


C. — Other  Species, 

■SBd^^of  Precisely  the  same  results  as  regards  protection  have  been  achievetf 

microbe>.  with  all  the  other  species  mentioned  on  page  374 ;  but  as  the  experimeatff 

about  to  be  recorded  were  chiefly  carried  out  with  the  vibrio  of  Finkler, 
the  bacillus  prodigiosus,  the  bacillus  coli,  and  the  typhoid  bacillus,  what 
I  have  now  to  say  is  to  be  taken  as  especially  referring  to  these  species. 
Just  as  was  the  case  with  the  living  and  sterilised  vibrios  of  cholera, 
so  also  with  the  microbes  of  tho  four  species  above  enumerated,  a  first 
intraperitoneal  injection  of  a  non-fatal  (but  suflSciently  large)  dose  of 
the  living  or  of  the  sterilised  microbes  of  any  one  of  them,  produces 
a  transitory  illness  in  the  guinea  pig ;  after  two  or  three  days  the 
animal  is  seemino:ly  well  again.  If  now  a  second  intraperitoneal  injection 
of  the  same  species  is  made,  it  will  be  found  that  unless  the  dose  is 
excessive  (that  is  so  long  as  the  dose  is  not  larger  than  just  sufiices  to 
kill  a  control  guinea-pig),  the  animal  remains  alive ;  so  that  by  the 
first  injection  it  has  acquired  a  tolerance  of  an  otherwise  fatal  second 
injection.  And  just  as  in  the  series  of  protective  experiments  with  the 
cholera  vibrio,  so  also  here,  a  first  injection  of  a  non-fatal  dose  of  the 
living  microbes  rendered  the  animal  refractory  against  multiplicatiotr 
of  the  microbes  in  the  peritoneal  cavity  as  a  result  of  a  second  injection 
with  an  excess  of  the  living  microbes.  As  before  too,  if  the  first 
injection  is  made  with  sterilised  microbes,  such  a  multiplication  was  not 
prevented.  So  that  all  these  microbes — the  vibrio  of  cholera,  the  vibrio 
of  Finkler,  the  bacillus  prodigiosus,  the  bacillus  coli,  and  the  bacillus  of 
typhoid  fever,  stand  on  exactly  the  same  footing  as  regards  the  e£fect 
upon  the  guinea-pig  by  a  first  injection  of  their  intracellular  substance. 

It  has  now  to  be  shown  that  in  this  sense  each  protects  against  the 
others. 

D.'^JReciprocal  Protectionm 

^J^J^Mj™  o*  (a.)  By  peritoneal  injection, — A  remarkable  relation  existing  between 

poifons  fh>m        the  different  species  enumerated  is  that,  not  only  does  a  first  intraperitoneal 

different  ioupoes.  injection  of  a  non-fatal  dose  of  a  given  microbe  furnish  the  experimental 

animal  with   tolerance   of   a    second  intraperitoneal   injection   of  the 

same  microbe,  but  also  against  intraperitoneal  injection  of  any  one  of 

the  others.     A  considerable  number  of  guinea-pigs  which  had  survived 

the  intraperitoneal  injection  of  a  non-fatal  dose  of  the  vibrio  of  Finkler^ 

of  the   bacillus  coli,  and   of   bacillus    prodigiosus  respectively,   were 

f         rc-inoculated  by  me  per  peritoneum  with  an  otherwise  fatal  dose  of  the 

'  cholera  vibrio  (some  of  them  repeatedly  with  a  fatal  dose  of  Haffkine's 
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virus  fort)  ;  but  they  all  survived.     This  reciprocal  protection  is  then    App.  B.  No.  2. 
further  strong  confirmation  that  the  intracellular  poison  of  all  these  OntheAnta- 
species  is  identical.     In  these  experiments  it  is  necessary  to  bear  in  S^roSea^f  by 
mind  that,  whatever  the  microbe  of  experiment,  if  the  dose  of   the  l>r.  Klein,*  F.E.8. 
intracellolar  poison    of  the  first   injection    is  not   sufficiently  large, 
tolerance    against  a '  second    injection   of  a  large  dose   of  the  intra- 
cellular poison  of  another  species  will  be  found  very  small  or  nil ;  the 
animal  will  succumb.     Preliminary  experiments  with  each  particular 
microbe  have  therefore  to  be  tried  to  ascertain  what  is  just  the  fatal 
dose,  so  that  by  this  the  amount  to  be  used  for  the  first  injection  may 
be  regulated.     It  is  further  necessary  to  bear  in  mind*  that  though  a 
reciprocal  protection  is  exerted  by  the  intiacellular  poisons  of  the  different 
species,  this  is  not  necessarily  the  case  as  regards  the  chemical  substances 
manufactured  by  them  in  the  media  in  which  they  are  grown.     But  to 
this  subject  I  shall  have  to  recur  further  on. 

{b.)  By  subcutaneous  injection. — ^Equally  striking  results  are  obtained 
if  the  experimental  animals  are  first  subcutaneously  inoculated  on  several 
separate  occasions  with  a  large  dose  of  the  microbe  (taken  from  the 
surface  of  agar),  either  living  or  sterilised.  Such  a  proceeding  furnishes 
the  animals  with  tolerance  against  the  intraperitoneal  injection  of  other- 
unse  fatal  doses  of  the  same  or  of  other  microbes.  In  this  sense  I  have 
experimented  with  a  considerable  number  of  animals,  and  can,  as  a 
result,  state  that  three  or  four  subcutaneous  injections  administered 
(according  to  the  general  condition  of  the  animal)  at  intervals  of 
one,  two,  or  three  days,  suffice  to  render  the  animal  tolerant  of  a 
subsequent  intraperitoneal  injection,  if  this  be  performed  not  earlier 
than  12  and  not  later  than  15  days.  For  each  such  antecedent  sub- 
cutaaeous  injection  one-fifth  of  the  scrapings  of  an  agar  culture,  pre- 
viously sterilised,  is  used.  But  it  must  be  remembered  that  in  the 
case  of  bacillus  coli,  bacillus  of  typhoid  fever,  and  bacillus  prodigiosus, 
if  the  living  microbes  are  used,  less  than  one -fifth  has  to  be  injected, 
and  that  each  subsequent  subcutaneous  injection  must  be  suspended 
until  the  animal  appears  to  have  recovered  from  the  previous  injection. 

In  illustration  of  the  fact  that  not  only  are  animals  furnished  bj 
such  repeated  subcutaneous  injection  of  a  given  species  with  tolerance 
of  the  intraperitoneal  injection  of  an  otherwise  fatal  dose  of  the  same 
species,  but  also  against  an  otherwise  fatal  dose  of  any  of  the  other 
species,  I  supply  details  of  three  such  series  which  I  think  conclusively 
prove  this  proposition. 

(a,)  Six  guinea-pigs  were  subcutaneously  injected  on  four  separate 
occasions  with  sterilised  (subjected  to  62^^  C.  for  ten  minutes)  agar 
scrapings  of  the  vibrio  of  Finkler.  One-fifth  of  the  usual  broth  mixture 
was  used  for  each  animal  on  the  1st,  3rd,  4th,  and  6th  day.  Twelve 
days  afler  the  last  subcutaneous  injection  they  were  each  injected 
intraperitoneally  with  HafEkine's  culture  of  the  ^^  virus  fort '^  of  cholera, 
one-twelfth  of  the  scrapings  of  a  tube  of  this  being  used  for  each  animaL 
Two  control  guinea-pigs  injected  at  the  same  time  intraperitoneally  with 
one- twelfth  of  a  tube  of  this  same  "  virus  fort "  were  found  dead  the 
next  morning  (within  20  hours),  with  the  usual  post-mortem  appearances. 
But  of  the  six  "  Finkler"  guinea-pigs,  though  one  died  after  about  30 
hours,  five  remained  alive. 

(6.)  Four  guinea-pigs  were  each  subcutaneously  injected  with  steri- 
lised scrapings  of  a  bacillus  prodigiosus  culture  on  four  separate  occa- 
sions ;  one-fifth  of  the  surface  of  an  agar  culture  being  used  for  each 
animal  on  the  Ist,  3rd,  4th,  and  6th  day.    Twelve  days  after  the  last 
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App.b.No,2.  subcutaneous  injection  ihej  were  each  injected  intraperitoneaUy  with 
one-twelfth  of  Haifkino's  tube  of  the  same  "wrw  fort'*  of  cholera 
as  used  in  series  (A.).     All  remained  alive. 

(e.)  Four  guinea-pigs  were  subcuianeouslj  injected  on  three  occasions 
with  one-fiflh  of  the  sterilised  scrapings  of  a  culture  of  baeUtus  eolu 
They  were  thus  injected  on  the  first,  second,  and  fourth  day.  Twelve 
days  after,  each  received  intraperitoneaUy  one-twelfth  of  a  Haffkine'iS 
tube  o^  virus  fort  of  cholera,     AH  remained  alive. 

The  conclusion  to  be  drawn  fVom  these  three  experiments  is,  I  thlnk^ 
obvious,  viz.,  that  it  is  possible— just  as  in  Haffidne's  complicated 
experiments — to  render  the  guinea-pig  tolerant  of  the  intracellular 
cholera  poison,  even  if  the  latter  be  administered  intrapentoneally  in 
what  would  otherwise  prove  a  fatal  dose,  by  previous  repeated  sub- 
cutaneous injections  of  the  intracellular  poison,  indifferently  of  the 
vibrio  of  Finkler,  of  the  bacillus  coli,  or  of  the  bacillus  prodigiosus ;  and 
that  we  have  in  this  a  complete  confirmation  of  my  original  proposition, 
namely,  that  these  different  species  contain  within  their  bacilli  one  and 
the  same  poisonous  substance.* 

But  while  this  conclusion  is  justified,  doet  it  follow  from  these 
experiments,  or  from  those  of  Hafi^ine,  that  by  rendering  a  given  animal 
tolerant  of  the  intracellular  poison  of  a  particular  microbe,  this  animal  is 
at  the  same  time  rendered^also  tolerant  of  the  toxins,  albumoses,  &c,  which 
such  microbe  is  f4)t  to  produce  in  culture  media  and  from  the  tissues  of 
its  host  ?  I  think  not.  These  experiments  furnish,  I  maintain,  no  evidence 
that  such  a  real  refractory  condition  is  their  result.  True,  Hafiftine  main* 
tains  that  guinea-pigs  injected  subcutaneously  with  his  virus  fort  become 
tolerant  not  only  of  the  intraperitoneal  injection  of  otherwise  fatal 
doses  of  the  cholera  microbe,  but  also  of  their  intra-intestinal  intro- 
duction :— administered  that  is  after  the  well-known  method  of  Koch, 
per  OS,  the  gastric  fiuid  of  the  experimental  animal  having  been  pre- 
viously neutralised  by  sodic-carbonate,  and  its  peritoneal  cavity  having 
also  been  injected  with  tincture  of  opium.  I  am  unable  to  iudge  of  this 
contention,  as  I  have  not  repeated  this  set  of  experiments.f  But  as  I 
have  on  other  occasions  maintained,  this  method  of  experimentation  has 
no  claim  whatever  to  be  regarded  as  imitating  a  casual  infection  with 
cholera  such  as  occurs  in  the  human  subject.  Elsewhere  I  have  pointed 
out  that  even  in  the  guinea-pig  this  method  of  Koch  yields  only 
negative  results  when  the  intraperitoneal  injection  of  the  tincture  of 
opium  is  left  out,  or  if  instead  of  tincture  a  watery  extract  of  opium  is 
used.  I  cannot  therefore, — assuming  HafRdne's  contention  to  be  correct 
as  to  the  refractory  state  of  his  guinea-pigs  against  the  intra-intestinal 
adminiftiration  of  the  cholera  culture,— >  admit  that  the  results  of  Haff* 
kine's  experiments  with  his  protective  subcutaneous  injections  justify 
the  inference  that  such  subcutaneous  injections  of  the  human  subject 
would  probablv  protect  man  for  a  time  against  a  natural  infection  wiih 
cholera.  Haffkine  after  all  uses  for  his  protective  inoculations  the  intra* 
cellular  poison  only,  and  as  I  have  pointed  out  above,  such  a  protection 
would,  looked  at  in  the  light  of  the  facts  I  have  adduced,  hold  good 
only  against  a  certain  quantity  of  dose  of  the  intracellular  poison.     It 

*  While  these  sheets  are  passing  throngh  the  press,  Sobernheim  report* 
(Hj^enische  Rundschan,  111.,  p.  49?)  that,  having  repeated  mj  experiments,  he 
obtains  preciselj  the  same  results  that  I  obtained.  Bacillus  snbtilis,  moreover,  was, 
in  his  hand&,  found  similarly  antagonistic  to  the  cholera  vibrio. 

f  Since  writing  the  above,  I  have  found  that  subcutaneous  injection  of  virus  fort 
does  not  protect  the  guinea-pig  against  the  illness  inducible  in  this  animal  bj  intra- 
intestinal  administration  of  the  cholera  microbe.  And  Wassermann  (Zeittohrift  f. 
Hygiene,  XIV.)  records  a  similar  experiment. 
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by  no  means  follows  that  such  a  protection  necessiinly  includes  power    App.  b.  No.  a. 
to  inhibit  multiplication  of  the  cholera  microbe  within  the  intestine  of  oa  the  Aata. 
the  animal  body.    Thus  I  have  adduced  experiments  which  showed  that  E**^"?!-^!, 
an  aninudy  though  protected  against  an  otherwise  fatal  dose  of  the  in-  Dr?EleiQ,' viai). 
tracellular  poison  by  a  first  intraperitoneal  injection  of  a  non-fatal  dose 
of  sterilised  microbes,  may  nevertheless  afFord  a  proper  soil  for  the 
multiplication  of  the  living  microbe  within  its  body — in  the  peritoneal 
cavity  for  instance ;  and  I  find  no  valid  proof  in  Haffkine's  experiments 
that  the  subcutaneous  injection  of  a  dose  of  the  intracellular  poison  of  the 
cholera  vibrio,  though  protecting  against  that  intracellular  poison,  renders 
the  animal  unfavourable  for  the  muldplication  in  it  of   the    living 
nricroboy  and  secure  therefore  against  production  from  its  own  tissues 
of  the  true  toxins  cansins;  cholera.     Indeed,  I  have  further  direct  ex- 
perimental evidence  that  this  is  not  the  case  in  the  guinea-pig  ;  for  I 
have  convinced  myself  of  the  fact   that  a  guinea-pig  rendered  tolerant 
of  the  intraperitoneal  injection  of  intracellular  cholera  poison  by  ante- 
cedent repeated  subcutaneous  injection  of  the  intracellular  cholera  poison, 
is  still  susceptible  to,  and  succumbs  afYer,  injection  into  it  of  the  toxins 
that  had  been  produced  by  this  microbe  in  gelatine  culture. 

It  is  this  very  fundamental  distinction  between  the  intracellular 
poison  and  the  toxins  produced  by  the  microbes  in  artificial  cultures 
or  in  the  animal  body,  which  I  wish  to  particularly  insist  upon.  The 
intracellular  poison  may  or  not  be  the  same  for  a  series  of  difEerent 
species,  e.^.,  those  mentioned  above  ;  but  their  toxins  may  be,  and»  as 
a  rule,  are  of  diverse  sorts.  And  further,  a  particular  species  possessing 
an  intracellular  poison  of  one  kind,  when  growing  and  multiplying 
in  the  animal  body  or  in  artificial  culture,  may,  and  often  does,  form,  as 
a  result  of  its  metabolism,  a  poison  of  a  totally  different  nature.  The 
following  examples  will  illustrate  my  meaning  more  clearly.  It  is 
admitted  on  all  hands,  and  has  been  satisfactorily  established,  that  in 
certain  infectious  diseases  the  essential  and  specific  symptoms  are  caused 
by  toxins  which  result  from  the  growth  and  multiplication  of  particular 
microbes  in  the  animal  body.  In  some  of  these  diseases  the  symptoms 
may  partly  be  due  to  the  presence  of  a  large  amount  of  the  intracellular 
poison,  t.e.,  to  a  large  number  of  the  microbes  present  throughout  the 
body  ;  as,  for  instance,  in  anthrax.  But  in  others  of  them  this  certainly 
is  not  the  case.  Thus  in  tetanus  and  in  diphtheria  we  find  the  microbe^ 
remaining  as  a  rule  limited  to  one  locality,  where  they  multiply  and 
produce  their  specific  toxins,  which,  when  absorbed  into  the  system, 
set  up  their  characteristic  symptoms.  The  bacilli  of  tetanus  and  of  diph- 
theria are  not  distributed  throughout  the  body  and  do  not  therefore  act 
as  intracellular  poisons.  Here  we  have  then  instances  of  a  pure  action 
of  toxins.  The  same  is  maintained  for  cholera ;  for  in  this  disease  also 
it  is  assumed  by  Koch  and  all  his  followers  that  the  comma  bacilli  grow 
and  multiply  in  the  alimentary  canal  alone,  and  that  their  toxins  produced 
here  are  al^orbed  into  the  body  and  so  set  up  the  symptoms  of  Asiatic 
cholera.  This  disease  therefore  would,  on  the  above  assumption,  also 
be  one  due  to  pure  toxin  action  ;  the  bacilli  themselves  not  being  dis- 
tributed in  the  body  (blood  or  tissues),  the  malady  can  be  in  no  marked 
degree  the  result  of  the  intracellular  poison.  Then  there  is  the  tubercle 
bacillus !  This  bacillus  when  used  in  the  form  of  KochN  tuberculin, 
which  is  an  extract  of  the  bacilli  themselves  (previously  sterilised)  and 
containing  therefore  the  intracellular  poison,  has  a  powerful  phlogo  and 
pyogenic  action  ;  but  the  living  tubercle  baccilli,  when  they  are  injected 
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app.  b.  No,  2.    int^o  an  animal,  grow  therein  and  multiply,  and  setup  what  is  called 
OntheAnta-       tubercular  deposits  in  its  lymph  glands  and  viscera.     These  tubercular 
fiPin^bes^'  by       deposits  undergo  a  characteristic  necrotic  caseating  change  correlated  with 
Dr.  Klein,  P.R.S.  the  formation  of  giant  cells.    Now  these  latter  changes  produced  by  the 
toxins  elaborated  within  the  animal  body  by  the  growing  and  multiplying 
tubercle  bacilli,  are  a  process  which  is  obviously  different  from  the  purely 
phlogo  and  pyogenic  action  of  the  dead  tuberde  bacilli ;  and  it  b  there- 
fore clear  that  in  the  process  of  tuberculosis  two  processes  go  on  side  by 
side  ;  the  one  due  to  the  intracellular  poison  of  the  bacilli,  the  other  and 
more  specific  process  due  to  the  toxins  resulting  from  the  life  processes 
of  these  bacilli.     How  far  and  to  what  differing  extent  the  maaifesta- 
tions  of  other  infectious  disorders  are  due  to  the  intracellular  or  te  the 
metabolic  poisons  of  the  microbes  associated  with  eachy  are  questions 
which  I  think  call  for  further  elucidation. 
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Fig.  22. 


Fig.  23. 


Pig.  24. 
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ANTAGONISMS    OF    MICROBES. 

PLATE  Yin. 

Fig.  22. 

Beprodaced  from  a  photograph  of  a  ooyer«glasB  specimen  of  the  cholera 
tnbrto  in  pure  cnltnre.  Frem  the  peritoneal  exudation  of  a  guinea-pig 
that  died  within  20  hours  after  intraperitoneal  ii\jection  of  a  large  dose 
of  the  cholera  microbe.    (Page  371.) 

[Magnifying  power  1,000.] 

Figs  28  ato  24. 

Similar  speoimens  of  Koch's  comma  haciUue  in  pure  cultui*e.    Certain 
of  the  badlli  are  seen  to  be  included  within  leucocytes.    (Page  371.) 
[Magnifying  power  1,000.] 
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ANTAGONISISIS  OF  MICROBES. 

PLATE  IX. 

Fig.  25. 

Beproduced  from  a  photograph  of  an  **  impression  preparation  "  of  a 
young  colony  of  the  cholera  vibrio.  From  a  snbcnltnre  on  gelatine  derived 
from  the  peritoneal  exudation  in  the  experimental  guinea-pig  referred  to 
under  Fig.  22      (Page  372.) 

[Magnifying  power  1,000.] 

Fig.  26. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the 
peritoneal  exudation  in  a  guinea-pig  that  died  within  20  hours  of  intra- 
peritoneal injection  of  a  large  dose  of  peritoneal  exudation  from  the 
guinea-pig  referred  to  under  Fig.  22.    (Page  371.) 

[Magnifying  power  1,000.]    . 

Fig.  27. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  heart* $ 
Hood  of  a  guinea-pig  that  died  after  intraperitoneal  injection  with  the 
cholera  vibrios  from  the  guinea-pig  referred  to  under  Fig.  22.  (Page  372.) 

[Magnifying  p^er  1,000.] 
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Fig.  27. 
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Fig.  30. 
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ANTAGONISMS  OF  MICROBES. 

PLATE  X. 

Eio.  28. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the 
peritoneal  exudation  from  a  guinea-pig  that  died  after  intraperitoneal 
injection  of  a  large  dose  of  scrapings  from  an  agar  culture  of  the  vibrio 
ofFinhUr.    (Page  374.) 

[Magnifying  power  1,000.] 

Fig.  29. 

Represents  a  similar  specimen  from  another  guinea-pig  dealt  with  in 
like  manner. 

[Magnifying  power  1,000.] 

Fig.  30. 

Reproduced  from  a  photograph  of  a  cover.glass  specimen  of  the 
peritoneal  exudation  of  a  guinea-pig  that  died  afber  intraperitoneal 
injection  of  a  large  dose  of  scrapings  from  an  agar  culture  of  hacillu9  colt. 
(Page  374.) 

[Magnifying  power  1,000.] 
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ANTAGONISMS  OF  MICROBES. 

PLATE  XI. 

Fio.  31. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the 
peritoneal  exudation  of  a  guinea-pig  that  died  after  intraperitoneal 
injection  of  a  large  dose  of  scrapings  from  an  cugar  culture  of  haciUui 
prodigio8H8.  In  this  specimen  the  bacillus  prodigiosus  that  had  been 
injected  bad  become  superseded  by  an  organism  consisting  of  short  motile 
rods ;  most  probably  identical  with  bacillus  coli.  The  superadded 
microbe  had  probably  made  its  way  from  tbe  intestine  into  the  peritoneal 
cavity  of  the  experimental  animal.  Large  leucocytes  in  this  specimen 
are  seen  to  be  filled  with  the  adventitious  microbe.     (Page  376.) 

[Magnifying  power  1,000.] 

Fig.  32. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  peri- 
toneal exudation  of  a  guinea-pig  that  died  after  intraperitoneal  ii^ection 
of  a  large  dose  of  scrapings  from  an  cigar  culture  of  the  "  typhoid  bacillas." 
In  certain  of  the  bacilli  bipolar  staining  is  well  seen.    (Page  374.) 

[Magnifying  power  1,000.] 

Fig.  33. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  peri- 
toneal exudation  of  a  gninea-pig  that  died  after  intraperitoneal  injection 
of  scrapings  from  an  agar  culture  of  haeiUus  prodigloeua.  Here  and  there 
the  organisms  will  be  observed  grouped  as  chains.  Cultures  set  going 
from  the  peritoneal  fluid  of  this  animal  showed  the  bacillus  to  be  present 
therein  in  pure  cultm*e.    (Page  374.) 

[Magnifying  power  1,000.] 
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Fig.  31. 


Fig.  32. 


Fig.  33. 
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Fig.  34. 


Fio.  35. 


Fig.  36. 
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ANTAGONISMS  OF  MICROBES. 

PLATE  XIL 

Fig.  34 

Beprodnoed  from  a  photograph  of  a  coTer-glass  Bpeoimen  of  the  peri- 
toneal exudation  of  a  goinea-pig  that  died  after  intraperitoneal  injection 
of  the  scrapings  from  an  iigar  cultnre  of  proteua  vulgarU,    A  large 
leucocyte  is  here  seen  filled  with  the  bacilli.    (Page  874.) 
[Magnifying  power  1,000.] 

Pig.  36. 
Bepresents  a  similar  specimen  fh>m  another  guinea-pig  that  had  been 
dealt  with  in  like  manner. 

[Magnifying  power  1,000.] 

Fig.  36. 
Beproduced  from  a  photograph  of  a  coTer-glass  specimen  of  the  peri- 
toneal exudation  of  the  guinea-pig  that  died  after  intraperitoneal  ii^'ection 
of  scrapings  from  an  ctgar  culture  of  $taphyloeoceu$  cMreu$,     Here  again 
leucocytes  are  seen  crowded  with  the  microbe  of  experiment.    (Page  375.) 

[Magnifying  power  1,000.] 
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No.  3. 
On  the  Etiology  of  Vaccinia  and  Vabiola;  by  Db.  Klein,  F.R.S.    app.b.Nq.s. 
I. — Obsebvation  of  Lymph  received  from  Calcutta.  S^;MctoUMSr 

The   Board  forwarded  to   me,  on  June  20th,  1892,  a  wooden  box  Klein,  ^.BJS. 
containing  two  glass  tubes  (a  &,  b.).     These  tubes  had  been  received  from  ' 
Dr.  Simpson  of  Calcutta  Along  with  the  information  that  thej  contained 
in  each  instance  a  mixture  of  lanoline  and  lymph.     This  lymph  had,  as 
stated  by  Dr.  Simpson,  the  following  derivation  : 

Lymph  taken  from  a  small-pox  patient*  on  the  fifth  day  of  eruption  Expbbimxbtts 
(March  4)  was  inserted,  into  :^  SvliiSSS 

Calf  No.  L  Pxdioem: 

On  the  sevonth  day,  i.e.,  March  10th,  lymph  was  taken  from  calf  No. 
and  transferred  to : — 

Calf  No.  5. 

On  the  sixth  day  lymph  was  taken  fVom  Calf  No.  5  and  transferred 
on  March  15th  to : — 

Child  No.  1.  (Bonwari.) 

On  the  fifth  day  (March  19)  lymph  was  taken  from  child  No.  1  and 
transferred  to :  — - 

Child  No.  3.    (Budia  No.  1),  and  Child  No.  4.  (Budia  No.  2). 

On  the  sixth  day  (March  24)  lymph  was  taken  from  child  No.  3 
and  transferred  to  calf  No.  21. 

Yesioles  of  this  calf  were  scraped  122  hours  later  (March  29),  the  material 
thus  obtained  was  then4)oiindea  up,  and  mixed  with  double  the  quantity 
of  lanoJine. 

Some  of  this  mixture  stored  in  a  tube  constituted  sample  (a.). 

The  history  of  lymph  contained  in  tube  {b)  was  this : — 

Calf  No.  1,  from  which  on  10th  March  lymph  was  transferred  to   calf  deriTod  indi- 


No.  5,  furnished  on  March  13th  (tenth  day)  further  lymph,  which  was  Teetu  from 
inserted  into  calf  No.  7.  Prom  this  calf  No.  7  Ivmph  was  taken  on  the  •™^*-Po» « 
seventh  day  (March  19)  and  inserted  into  cnild  No.  5  O^asunta). 
Lymph  from  child  No.  5  together  with  lymph,  taken  from  child  No.  4 
of  calf  No.  1  series,  was  on  March  25th  (i.e.,  on  the  seventh  day)  trans- 
ferred to  calf  No.  22 ;  the  vesicles  of  which  105  hours  later  were  scraped, 
pounded,  and  mixed  with  double  the  quantity  of  lanoline.  Some  of  this 
mixture  was  then  stored  in  the  above  tube  (h). 

With  regard  to  his  several  procedures,  Dr.  Simpson  has  stated 
that  the  lymph  from  the  small- pox  patient  was  clear  lymph ;  that  in  calf 
No.  1  **  on  the  sixth  day  of  inoculation  three  papules  appeared  in  the 
groin  and  abdomen  at  places  where  there  had  been  no  punctures  or 
incisions,  and  that  these  three  papules  developed  the  next  day  ( March  10) 
into  vesicles.  Two  of  the  incisions  and  one  puncture  fdso  contained 
lymph.  Lymph  from  these  was  taken  and  inserted  into  another  calf, 
designated  No.  5.  *  *  Three  days  later  (speaking  of  calf  No.  ])  the 
vesicles,  notwithstanding  the  fact  that  lymph  had  been  taken  from 
them  on  the  tenth,  developed  still  more.  On  the  thigh  also  had 
appeared  another  well-marked  vesicle.  With  lymph  from  each  of  the 
vesicles  a  second  calf.  No.  7,  was  inoculated.  *  *  Both  calves 
Nos.5  and  7  took  successfully.  *  *  Child  Bonwari  (child  No.  1.) 
had  at  the  points  of  insertion  two  splendid  vesicles.  *  *  The  child's 
(Basunta,  child  No.  5)  arm  took  splendidly. 

Such  being  the  history  of  the  above  lymph  samples,  I  proceeded  on 
June  2drd  to  test  them  on  calves  at  the  Brown  Institution. 

*  Dr.  Simpson  stated  that  this  patient  was  suffering  from  a  semi-confluent  attack 
of  small-pox ;  and  that  he  had  nerer  been  vaccinated  or  inoculated. 

CC   2 
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Calf  No.  2la  received  the  lymph  of  lalie  (a)  (derived  from  Dr* 
Simpson's  calf  No.  21)  in  76  cutaneous  incisions  in  the  usual  manner. 

C^f  No.  22a  similarly  received  the  Ijmph  of  tube  (b)  (derived  from 
Dr.  Simpson's  calf  No.  22)  in  47  cutaneous  incisions  in  the  usual  manner. 

Calf  No.  21a  showed  on  inspection  on  June  27th  (i.e.,  fifth  day), 
several  of  the  insertions  red  and  distinctly  raised  ;  but  there  were  no 
vesicles.  Calf  No.  22a  had  at  the  same  date  most  of  the  insertions 
much  raised,  red,  and  distinctly  vesicular.  Few  insertions  had  failed. 
This  calf  was  seen  by  Sir  James  Paget,  Sir  William  Savory,  and 
Professor  Michael  Foster.  On  June  28th  (i.e,^  sixth  day)  calf  No.  21a 
showed  all  insertions  red  and  raised,  and  a  few  of  them  gave  indications 
of  commencing  vesicles.  On  the  same  day  calf  No.  22a  had  splendid 
vesicles  typical  of  vaccinia.  On  June  29ih  the  insertions  in  calf  No.  21a 
had  all  become  typically  vesicular. 

Both  samples  of  lymph  sent  by  Dr.  Simpson  produced  therefore  in 
the  calf,  at  the  seat  of  insertion,  vesicles,  which  in  all  respects  oorre- 
sponded  with  typical  vaccinia  such  as  is  constantly  raised  at  the 
Government  Animal  Vaccine  Establishment.  The  only  observed 
di£ference  between  the  two  calves  was  that  in  calf  No.  21a  the  progress 
was  one  dav  retarded. 

On  the  sixth  and  seventh  days  (i.e.,  June  28th  and  29th)  points  were 
charged  with  scrapings  from  the  vesicles  of  calf  22a,  and  the  lymph 
thus  obtained  inserted  into  calf  No.  24,  and,  by  Dr.  Cory,  into  the 
arms  of  three  children.  In  all  these  the  result  was  characteristic  racctma, 
vaccinia,  that  is,  indistinguishable  from  that  raised  at  the  animal  vaccine 
station  on  calves  and  on  children.  The  appearances  produced  on  calf 
No.  24  on  the  sixth  day  are  shown  in  Plates  XIII.  (a)  and  XIII.  (&),  those 
in  two  of  the  children  in  Plates  XIV.  and  XV.  (a)  and  (b)  respectively. 

The  above  children  were  kept  under  observation  for  several  weeks,  but 
the  course  of  their  vesicles  proved  in  every  respect  normal ;  there  was  no 
general  eruption  and  in  no  way  did  they  show  anything  different  from 
the  process  of  normal  vaccinia. 

From  one  of  the  above  three  children  lymph  was  taken  by  Dr.  Cory  on 
the  eighth  day  and  directly  used  for  vaccinating  five  infants  at  St.  Thomas'ei 
Hospital.  All  five  developed  characteristic  vaccinia.  Plate  XVI.  showa 
the  appearances  in  one  of  these  children  on  the  eighth  day. 

These  five  children  were  also  kept  under  observation,  but  nothing 
abnormal  was  noticed  in  any  of  them. 

Calves  No.  21a  and  22a  were  on  July  25th  (t.e.,  after  the  scabs  from 
the  primary  insertions  had  completely  fallen  off)  subjected  to  re-vaccina- 
tion with  the  current  lymph  of  the  Animal  Vaccine  Establishment,  this 
lymph  being  inserted  in  each  calf  in  over  30  incisions.  But  all  incisions 
in  both  calves  aborted ;  the  attempt  to  vaccinate  these  animals  was  a 
complete  failure. 

From  these  experiments  it  follows  then  that  the  lymph  sent  by  Dr. 
Simpson  was  unmistakable  vaccine  lymph.  The  results  obtained  on  the 
calves  and  on  infants'  arms  were  in  every  respect  those  of  ordinary 
vaccinia. 

II. — Experiments  with  Lvmph  of  Human  Variola. 

Series  1. 
Clear  lymph  from  the  vesicles  of  two  children  affected  with  confluent 
small-pox,  was  collected  at  the  Hospital  Ships*  on  May  24th,  1892.   The 
patients  had  not  been  vaccinated  in  infancy  or  at  later  periods.     In  one 

*  With  reference  to  thi«  and  the  next  series  of  obterrationfi,  my  best  thanks  are 
due  to  Dr.  Birdwood,  medical  superintendent  of  the  hospital  shins,  for  his  oordisJ 
assistance  in  providing  me  with  small-poz  lymph. 


Digitized  by 


Google 


393 

patient  the  eruption  wa?  at   the  third,  in  the  other  at  the  fourth  daj.    App.  B.N0.3. 
Tbe  vesicles  were  well  formed,  and  on  pricking  yielded  dear  Ijmph.         Qn  the^oio* 
With  this  lymph,  calf  No.  1  was  inoculated  in  24  cutaneous  incisions,  of  Vaccinia  anST 
No  local  result  at  any  time  followed;  nevertheless  on  the  seventh  day  Kiein!V.R!.^.^^' 
the  places  of  insertion  were  scraped,  and  the  material  thus  obtained 
inoculated,  on  June  2nd,  into  a  further  calf  (No.   3.),   similarly  by 
24  incisions.     In  calf  No.  3  also  no  result  was  noticeable ;  but  on  the 
seventh  day  scrapings  from  the  insertions  were  as  before  inoculated  into  a 
further  calf,  No.  6,  by  24  incisions.     No  result  was  obtained  in  this 
other  calf. 

Series  2. 

Clear  lymph  was  collected  at  the  Hospital  Ships  from  the  following 
patients : — 

(a.)  L.L.,  ffitatis  13,  not  vaccinated;  initial  illness  May  23rd, 
confluent  small-pox  May  25th.  Lymph  collected  from  good  vesicles  dn 
May  31st. 

(6.)  E.L.,  sBtatis  32,  vaccinated  in  infancy;  initial  illness  May  20th; 
confluent  small-pox  May  24th.  Clear  lymph  was  taken  from  good 
vesicles  on  May  3 1st. 

On  the  same  day  (31st  May)  this  lymph  (from  both  cases)  was  inocu- 
lated, at  the  Brown  Institution,  into  calf  No.  2^  by  24  cutaneous  incisions. 

On  June  4th,  i.e.,  on  the  fifth  day,  I  noticed  for  the  first  time  that 
several  of  the  incisions  in  calf  No.  2  were  swollen  and  surrounded  by 
distinct  areola,  while  in  the  line  of  these  incisions  appeared  thin  linear 
scabs.  But  there  was  no  veaiculation.  The  other  insertions  had  almost 
died  away,  that  is  the  skin  was  not  swollen  and  was  not  red.  I  therefore 
put  those  insertions  that  appeared  to  "  have  taken  "  between  forceps, 
scraped  them,  and  with  the  material  thus  obtained  inoculated  (June  4th), 
a  further  calf,  No.  4,  by  24  cutaneous  incisions. 

On  June  8th,  i.e.,  on  the  fifth  day,  four  of  the  insertions  in  calf  No.  4 
were  distinctly  raised,  surrounded  by  areola,  and  covered  by  thin  scabs ; 
but  there  was  no  trace  of  a  vesicle.  On  the  sixth  day,  i,e.,  on  June  9th, 
I  transferred  material  from  these  four  insertions  (after  clamping  and 
scraping  them)  to  calf  No.  6,  by  24  cutaneous  incisions. 

On  the  fifth  day  (13th  June),  all  24  insertions  of  calf  No.  6  were  raised 
find  red,  the  efPect  being  unmistakable,  although  no  vesicle  was  noticed  in 
any  of  the  insertions.  This  calf  was  next  day,  June  14tb,  transferred  to 
Lamb's  Conduit  Street,  where  on  the  same  day,  under  all  due  precautions, 
material  was  taken  (by  clamping  and  scraping)  from  the  insertions  and 
directly  transferred  with  perfectly  sterile  instruments  ♦  to  a  further  calf. 
No.  8. 

This  was  a  young  bull  about  6  or  8  months  old,  and  the  insertions 
(twelve)  were  made  into  the  skin  of  its  scrotum  and  of  its  groins.  On 
June  20th,  i.e.,  on  the  seventh  day,  six  (five  distinctly,  one  doubtfully)  of 
the  insertions  in  calf  No.  8  had  taken  ;  that  is  they  were  raised  and 
surrounded  by  areola.  But  no  vesicle  appeared,  and  all  the  other 
insertions  had  died  away.  From  those  of  the  insertions  which  looked  as 
having  "  taken,"  scrapings  (after  clamping)  were  obtained,  and  inserted 

by  Dr.  Cory  into  five  places  on  the  arm  of  an  infant  (L )  ;  care  being 

taken  of  course  that  the  forceps  used  for  the  clamping  and  the  lancet 

*  It  ought  to  be  expressly  stated  that  these  last  operations  made  on  calves  Nos. 
6  and  8  at  Lamb's  Conduit  Street  Animal  Vaccine  Station,  were  made  onder  a 
perfect  sense  of  need  for  avoiding  any  possible  accidental  contamination.  The  clean- 
liness of  the  calf  table,  the  absolute  sterility  of  the  instruments  used,  the  isolation  of 
ealf  No.  8,  and  the  cleanliness  of  the  operator's  hands  were  therefore  rigorously  secured. 
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App.  B.No.8.     used   for  the  scraping  and   yaccirmt ion,   were  previously    thoroughly 
-—-.  sterilized.    Dr.  Cory  also,  previously  to  re9eiying  the  charged  lancet  and 

of  Vaccinia'a^    performing  the  operation,  hnd  thoronghly  deSns^  his  hands. 

SSn^'R^^*  ^^®  result  of  the  operation  on  thi5  infant's  artn,  when  inspected  on  the 
'  '  *  *  eighth  day  (June  27th) »  was  iinmietakable  vaccinia,  as  is  shown  in 
Plate  XVJI.  The  vesicles  were  especially  satisfactory  ;  indeed  the 
mother  of  the  child  said  thatj  though  she  had  for  some  years  brought 
annually  an  infant  to  the  station,  none  of  her  previous  children  had 
presented  a  finer  arm.  Dr.  Gory  kept  this  child'  under  observation 
during  the  whole  coui-se  of  the  process,  till  July  Hth,  when  a  scab 
from  one  of  the  insertions  was  obtained.  At  no  time  was  there  anything 
abnormal  to  be  noticed  in  the  child;,  the  case  exhibited  in  all  respects  a 
process  of  ordinary  vaccinia.     •  ,■  : 

Before  proceeding  further  in  description  of  my  procedures,  I  wi^  to 
refer  to  the  following  facts.  When  I  was  giving  evidence  before  the 
Boyal  Oommission  on  vaccination  ou  March  22nd«  1893,  ]f rofessor  Michael 
Foster  suggested  that  the  positive  result  qaa  vaccinia  obtained  through  calf 
No.  8  at  Lamb*B  Conduit  Street  Station  was  rather  sudden,  and  that  the 
presence  of  vaccinia  at  the  animal  vaccine  establfshment  where  calf  No.  8 
was  operated  on,  may  have  hful  to  do  with  the  result  in  question.  But 
against  such  saggesti  m  I  must  insist  (I)  that  it  is  not  a  fact  that  in  calf  No.  8 
there  was  any  sudden  mj>dification  of  the  locally  induced  malady.  Calf 
No.  6  as  a  matter  of  fact  showed  as  complete  resalts  in  this  sense  as  calf 
No.  8 ;  and  (2),  neither  in  calf  No.  6  nor  m  calf  No.8  was  there  any  appear- 
ance of  vesicle  at  the  insertions.  Had  calf  No.  8  sliown  in  any  one  of  the 
successful  insertions  a  sudden  appearance  of  vesicle,  I  should  be  prepared 
to  allow  perhaps  some  ground  for  such  suggestion ;  though  I  maintain, 
so  far  as  the  actual  operation  was  concemea,  that  having  regard  to  tiie 
scrupulous  care  and  precaution  against  accidental  infection  with  vaccinia 
that  was  exercised,  the  conditions  under  which  calf  No.  8  was  inoculated  did 
not  differ  materially  from  those  which  obtained  in  the  case  of  calf  No.  6. 
One  other  point  must  be  insisted  upon,  which  is  this :  There  seems  to  be 
a  widespread  idea  abroad,--and  it  found  expression  in  some  of  the  questions 
asked  of  me  by  the  Commission, — that  when  transferring  matter  from  the 
eruption  on  the  teats  or  udder  of  casual  cowpox  to  calves,  the  usual  result 
is  typical  vesicular  vaccinia.  This  is  not  my  experience.  My  experience 
is  that  when  transferrins  lymph  from  the  vesicle  of  the  milker's  eruption  to 
a  calf,  the  result  as  a  rule  is  a  typical  vesicle  in  this  calf  so  dealt  with ;  but 
ibMt  when  transfer  is  made  to  the  calf  of  matter  directly  taken  from  the 
oowpox  in  the  cow,  the  result  though  positive  i<i  not  in  fifty  per  cent,  of 
attempts  a  vesicle;  commonly  the  insertion  becomes  indeed  raised  and 
surrounded  by  areola,  and  the  scab  which  appears  in  the  line  of  incisions 
gradually  broadens  and  thickens  ;  but  there  is  no  vesicle  formed.  On  a 
second  or  perhaps  as  late  as  a  third  transmiBtion  from  calf  to  calf  of  casual 
co?fpox  from  the  cow,  some  or  all  of  the  insertions  may  become  typically 
vesicular ;  but  it  is  quite  a  mistake  to  suppose  that  this  result  is  generally 
produced  at  the  original  transfer  to  the  calf  of  matter  from  the  cow.  Thuf 
there  is  parallelism  between  the  results  obtained  on  the  calf  with  lymph  of 
human  variola,  and  the  results  of  direct  transmission  to  the  calf  of  cowpox 
matter  from  the  cow  ;  and,  as  will  presently  appear,  there  is  parall^tm 
also  between  the  results  of  transference  to  the  calf  of  lymph  taken  from  th* 
milker's  vesicle  (contracted  by  direct  infection  from  casual  cowpox),  and 
the  results  now  to  be  referred  to  as  obtained  by  transferring  into  the  calf  m 
crust  from  the  vesicles  produced  in  child  L-— —  by  insertion  of  tcrapin^r 
from  the  incisions  of  calf  No.  8. 

B«troTteciiiAtion      The  scab  obtained  from  one  of  the  vesicles  oi  the  above  child's  arm  on 

T^SS^di-     •'^"'3^  ^^^^  ^^^^  '®  **  *  ^^^^  when  the  process  was  practically  in  the  last 

free.  '     phase  of  healing,  the  scab  having  fallen  off  on  July  14th  spontaneously), 

was  mashed  up  in  sterile  salt  solution  on  July  16th,  and  this  material  at 

once  uEed  for  inoculation  (retrovacdnation)  at  the  Brown  Institution  of 


Digitized  by  VjOOQ IC 


395 

calf  No.  16.     In  this  calf,  32  of  the '65  cutaneous  incisions  into  which    app.b.  No.s. 
the  matter  had  been  inserted  were  successes.    In  each  h'near  incision  q^  theTstioiogi 
one,  two,  or  three  round  typical  nmbilicated  vesicles  developed  on  the  of  VttociniA  iSd 
fifth  or  sixth  day,  and  these  went  through  the  characteristic  phases  of  Kleinl^F.fesP'* 
vaccinia.    With  lymph  of  the  vesicles  of  this  calf  (No.  16)  on  the  sixth 
day,  i.e.f  July  20th,  two  further  calves  were  vaccinated  at  the  Brown 
Institution  *,  and  the  result  was  again  vaccinia  such  as  is  obtained  under 
ordinary  conditions    at  the  Animal  Vaccine  Station.     Plate  XVIII. 
shows  the  result  on  one  of  these  last-mentioned  calves.* 

Points  charged  on  5th  day  with  lymph  from  calf  No.  16,  were  used 
by  Dr.  Cory  for  vaccination  of  the  arms  of  two  infants  at  St.  Thomas's 
Hospital.  Plate  XIX.  shows  a  condition  typical  of  vaccinia  in  one 
of  these  infants  on  the  eighth  day.  The  other  infant  presented  exactly 
the  same  condition  of  typical  vaccinia. 

Lymph  was  taken  in  due  course  from  a  vesicle  of  one  of  these  infants 
and  transferred  to  the  arms  of  other  infants,  with  the  result  of  producing 
in  them  also  typical  vaccinia.  These  and  the  previous  infants  were 
kept  under  observation  for  some  weeks,  but  in  none  of  them  was  there 
anything  abnormal  observed,  either  as  regards  the  nature  or  the  course 
of  the  eruption. 

As  a  last  series  of  experiments  it  has  to  be  mentioned  that  calf  No.  16 
as  well  as  the  two  calves  vaccinated  therefrom,  were  subjected,  afUr  the 
first  eruption  had  quite  passed  off  (viz.  after  lapse  of  six  weeks),  to 
revaccination  in  over  80  cutaneous  incisions  with  the  current  lymph 
at  the  Animal  Vaccine  Establishment.  The  result  was  in  each  instance 
total  failure. 

It  would  have  been  no  doubt  an  important  final  experiment  if  all  the 
infants,  both  of  the  Simpson  series  as  also  of  the  series  just  dealt  with, 
could  have  been  subjected  al^o  to  revaccination.  But  any  one  who  has 
experience  of  the  unwillingness  of  mothers  to  submit  their  infants  to 
further  repeated  vaccination  will  understand  our  failure  to  induce  the 
mothers  in  question  to  bring  back  their  children,  afler  the  first 
vaccination  bad  to  their  satisfaction  been  happily  got  over,  in  order 
for  them  to  be  submitted  again  to  a  further  operation. 

III. — Observations  on  Micro-organisms  in  Lymph  of  Vaccinia  and 

Variola. 

The  observations  that  have  been  made  by  a  host  of  bacteriologists  Bacterio-acopic 
on  the  occurrence  of  micro-organisms  in  vaccine  lymph,  are  so  abundant  i^^J***^*^' 
that  I  am  not  caJled  on  to  give  here  a  complete  account  of  them ;  the 
less  since  the  results  of  these  observations,  so  far  as  concerns  the  discovery 
of  the  active  contagium  of  normal  vaccine  lymph,  have  been  notoriously 
of  an  entirely  negative  chai'acter.  True,  at  various  times  micro-organisms 
have  been  isolated  and  described  which  were  regarded  by  their  dis- 
coverers as  the  active  contagium  ;  but  again  and  again  on  further  inves- 
tigation this  has  been  found  not  to  be  the  case. 

As  representative  of  the  class  of  work  in  question  I  limit  myself  to 
reference  to  the  observations  of  Siegel  (Deutsche  Med.  Woch.,  1893, 
N.  2,  p.  29)  and  L.  Pfeiffer. 

The  former  on  injecting  vaccine  lymph  into  the  peritoneal  cavity 
of  a  calf  produced  nodular  excrescences  on  the  omentum  of  this  animal, 
which  on  cultivation  yielded  cocci.  These  cocci  inoculated  into  the  skin 
of  calves  produced  pustules  which  in  no  way  are  comparable  to  the 

*  UnfortaDately  this  calf  was  restive  daring  the  talring  of  the  photograph,  and 
ilicrefore  the  position  is  not  a  good  one  j  the  Tesicles  areblorred,  but  in  reahty  th« 
»pptaranoes  in  tht  calf  were  quite  as  good  as  was  shown  in  Flmte  XIII.  (a). 
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App.  b.  No.  3.     vaccine  process.    So  too  L.  Pfeiffer,  who  in  various  publications  and  par- 

On  theBtiology    ticularly  in  his  Monograph  (Die  Protozoen  als  Erankheitserreger,  Jena, 

•f  Vaccinia  and     1890)  describes  protozoa  and  zoospores  as  found  by  him  within  the  pock 

xlTin.  i^.^s.  '    (as  in  all   other  vesicular  eruptions  in  man  and  other  animals),  in  the 

substance  of  as  well  as  between  the  epithelial  cells.    But  on  inspection  of 

lijs  drawings  it  appears  to  any  one  acquainted  with  pathological  histology 

that  the  bodies  described  by  Pfeiffer  are  nuclei,  parts  of  nuclei,  or  more 

or   less  altered  nuclei  of  the   epithelial   eelb.     And  further  Pfeiffer's 

methods  are  not  such  as  commend  themselves  in  the  least  to  the  modem 

histologist ;  still  less  to  the  micropathologist.     No  proper  stiuning  or 

preserving  methods  were  adopted  by  him,  the  fresh  tissue  crushed  and 

broken  was  alone  subjected  to  microscopic  examination. 

We  may  take  it  then  that  hitherto  neither  the  contugium  of  vaccinia, 
nor  of  variola,  has  been  isolated ;  that  neither  the  one  nor  the  other 
is  idenrifiable  with  any  species  of  torula,  of  coccus,  or  of  bacillus  that 
has  as  yet  been  described  as  occurring  in  one  and  another  sample  of 
the  two  sorts  of  lymph. 

Now,  in  considering  the  question  of  the  nature  of  the  vaccine 
contagium,  there  is  a  circumstance  which  stands  out  very  conspicuously 
amongst  the  large  number  of  observations  made  on  vaccine  lymph.  It 
is,  that  this  matter,  when  thoroughly  dried  immediately  after  collection 
from  the  vesicle,  preserves  its  efficacy  for  a  very  long  time,  and  preserves 
it,  too,  as  well  or  better  than  lymph  stored  in  the  fluid  state  in  capillary 
tubes.  Judging  of  this  fact  in  the  light  of  what  is  known  of  the 
different  behaviour  under  **  drying "  of  spore-bearing  and  non-spore- 
bearing  micro-organisms,  the  suggestion  arises  that  active  vaccine  matter 
contains  the  contagium  of  vaccinia  in  the  form  of  spores;  for  non-spore- 
bearing  bacteria  are  rarely  if  ever  found  capable  of  retaining  their  vitality* 
when  preserved  for  a  very  long  time  in  a  thoroughly  dry  state.  But 
of  spores,  on  the  other  hand,  it  is  well  established  that  they  do,  when 
kept  perfectly  dry,  retain  indefinitely  their  power  of  germinating  on 
transplantation  into  suitable  soil.  Another  not  less  important,  but, 
perhaps,  less  conspicuous  consideration  in  this  connexion  is,  as  I  have 
found,  that  lymph  taken  from  the  calf  on  the  fifth,  sixth,  or  seventh  day 
retains  its  efficacy  far  better  than  lymph  taken  at  earlier  date ;  though 
such  earlier  lymph  when  used  directly  from  calf-to-calf  or  from  calf-to- 
arm  is  fully  efficacious.  So,  too,  with  reference  to  human  vaccinia; 
lymph  taken  on  the  seventh,  eighth,  or  ninth  day  preserves  its  efficacy 
best. 

These  facts  are  consistent  with  the  exist<>nce  of  spores  in  the  lymph 
taken  at  those  particular  times  ;  and  indeed  it  is  obvious  that  a  microbe 
yielding  spores  f  s  the  last  phase  in  its  life  history,  would  be  present  in 
the  earlier  stages  of  vaccinia  chiefly  in  a  non-sporing  form,  and  that  in 
such  ibrm  it  would  withstand  the  drying  process  of  preservation  less 
well  than  would  the  spores  of  the  matuier  organism.  On  this  view, 
therefore,  the  earlier  the  lymph  is  taken  the  less  numerously  spores  would 
be  present,  owing  to  the  smaller  opportunity  for  the  organism  to  have 
attained  its  sporing  phase.  On  the  other  hand,  in  the  final  stages  of  the 
vaccine  process,  though  the  spores  would  be  present  in  the  vaccine 
matter,  there  would  l>e  also  present  other  pyogenic  and  saprophytic 
tnicrobes,  and  these  sometimes  in  great  abundance.  Hence  the  number 
of  spores  in  a  given  particle  of  vaccine  matter  taken  at  these  earlier 
stages  of  vaccinia  would  t>e  less^  and  the  lymph  therefore  less  efficacious 
after  storing. 

*  It  it  unnece^saiy  to  discusa  tbe  question  whether  or  not  the  coDtagiiim  it  a 
liTing  organism ;  tach  m  ditcattion  it,  in  the  present  state  of  onr  knouledgc  of  the 
e  ioicgy  of  infections  diseases,  a  mere  anachronitm. 
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A  priori,  therefore,  there  is  probability  that  vaccine  lymph  taken     app.  b.  No.  3. 
from  the  vesicle  at  a  particular  date — in  the  calf,  the  fifth  to  the  seventh  On  the  Etioio^ 
day,  in  the  human  subject,  the  seventh  to  the  ninth  day — contains  most  of  vario^!°by'Dr. 
the  contagium  in  the  state  of  spores ;  and  further,  that  though  the  lymph  Klein,  P.R.8. 
contains  at  the  earliest  phase  of  the  vesicle  the  active  contagium,  the 
latter  does  not  then  exist  to  any  large  extent  in  the  form  of  spores. 
And  in  so  far  as  this  is  true,   it  follows  that  the  earlier  we  obtain 
lymph  from    the   nascent  vesicle  the   more   likely  are  we   to  obtain 
the  hypothetical  microbe  free  from  the  spores  which  have  been  in 
question. 

I  started  then  from  these  considerations  in  the  search,  by  our  present 
improved  methods  of  observation,  of  the  hypothetical  microbe  and  of  its 
spores. 

And  first  I  would  refer  in  general  terms  to  the  appearances  presented 
in  microscopic  specimens  of  vaccine  lymph  in  its  ascertained  most  effective 
condition ;  that,  namely,  in  calf  lymph  between  the  fifth  and  seventh,  in 
human  lymph  between  the  seventh  and  ninth  day.  In  coverglass  specimens 
of  such  lymph  treated  in  the  usual  manner  (by  drying  of  a  thin  film  on 
the  coverglass,  staining  with  the  usual  dyes,  and  mounting  in  the  usual 
manner  in  Canada  balsam),  there  is  generally  very  little  to  be  seen ; 
occasionally  a  coccus  or  a  diplococcus  and  a  nucleus  of  a  leucocyte.  It 
ought  to  be  remarked,  however,  that  if  the  lymph  is  collected  carefully, — 
e,g.^  the  human  lymph  which  is  sent  out  by  the  Vaccine  Department  of 
the  Local  Government  Hoard,  or  the  clear  lymph  which  oozes  out  if 
after  the  wiping  off*  the  superficial  scab  in  the  calf  the  pock  is  pressed 
between  the  vaccine  forceps, — very  few,  if  any,  of  the  usually  described 
cocci  of  vaccine  lymph  can  be  discovered ;  the  **  cleaner  "  the  manipula- 
tion, and  the  more  carefully  admixture  of  the  superficial  epidermis  is 
excluded,  the  freer  of  cocci  and  other  known  admixtures  will  the  lymph 
be  found,  both  on  examination  in  .stained  coverglass  specimens  and  in 
cultivation.  I  have  had  during  the  last  three  or  four  years  considerable 
experience  in  this  matter,  and  I  am  prepared  to  say,  as  the  result  of 
these  numerous  experiments,  that  the  more  carefully  the  lymph  is 
collected  and  the  more  admixture  of  extraneous  matter  is  excluded,  the 
less  there  is  in  coverglass  specimens  and  in  cultures  of  any  of  those 
organisms  which  are  usually  described  as  being  present  in  vaccine  lymph. 

I  proceed  now  to  describe  in  detail  the  results  of  my  examination  of 
coverglass  specimens  of  films  of  vaccine  lymph,  human  and  bovine. 

A. — Calf  Lymph. 

Films  of  calf  lymph  taken  as  above-mentioned  on  the  fifth  and  sixth  day, 
are  allowed  to  dry  on  coverglasses,  which  are  then  placed  in  acetic  acid  (1 
in  2)  for  5  minutes.  They  are  then  washed  in  distilled  water,  dried  over 
the  fiame,  and  placed  in  alcoholic  gentian  violet.  Here  they  are  left  for 
24  or  even  48  hours,  after  which  they  are  washed  in  water,  dried,  and 
mounted  in  Canada  balsam.  In  such  specimens  there  are  observed 
unmistakable  bacilli  distinctly  stained.  Their  number  is  not  very  great, 
but  there  is  not  any  difficulty  in  finding  one  or  more  in  almost  every  field. 
They  are  cyUndrical  rods  of  fairly  uniu>rm  length,  single,  or  occasionally 
in  dumb-bells,  about  0*4  to  08  m.m.  in  length,  and  a  third  of  this  meas- 
urement in  thickness.  They  are  generally  thinner  at  the  ends  than  in 
the  middle,  and  often  include  a  spherical  or  slightly  oval  clear  globule. 
In  some  snmples  of  lymph  the  number  of  these  t)acilli  is  very  small,  in 
others  they  are  so  far  abundant  that  in  every  field  one  or  more  examples 
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App.  li.  No.  '6.     may  be  met  with.    If  lymph  is  taken  earlier,  tkB  for  instance  on  the  fourth 
On  theBtiok>gy   ^^7*  ^^®  number  of  the  bacilli  is  considerably  greater;  and  if  the  lympb 
of  Vaccinia  and     be  squeezed  but  of  an  dncipient  pock  on  the  third  day,  the  number  of 
KlSn!*F.Rfs!^'^"    bacilli  is  sometimes  so  great  that  the  lymph  may  be  considered  a  pure  culti- 
vation of  them.   In  Figs.  37, 38,  and  39,  Plate  XX.,  such  preparations  are 
shown  ;  they  are  coverglafis  specimens  of  lymph  token  from  a  commencing 
pock  72  hom*s  after  vaccination.     This  same  lymph  was  tested  on  a  calf 
and  produced  typical  vacx?inia  in  every  insertion.    Appearances  such  as 
those  seen  in  the  above  figures  cannot  but  have  an  important  meaning ; 
it  can  hardly  be  maintained  that  this  lymph  taken  under  all  necetfary 
precautions  would  contain  by  accident  a  pure  cultivation  of  a  pariicubur 
species  of  bacillus, — the  less  if,  as  will  presently  be  seen,  all  attempts 
at  cultivating  the  bacillus  by  the  different  methods  in  use  utterly  faiL 

Lymph  of  72  hours,  taken  under  the  above  precautions,  aNmja  yields 
coverglass  specimens,  which,  when  treated  after  the  abovo  method, 
reveal  a  good  many  of  these  bacilli.  The  appearances  in  some  areas 
of  these  preparations  ara  so  uniform  that  one  is  not  surpribed  at  their 
being  regai'ded  by  bacteriologists,  unaware  of  their  source,  as  coverglass 
specimens  in  each  instance  of  a  pure  (artificial)  cultivation  of  bacilli ; 
that  is,  as  coverglass  specimens  prepared  not  from  an  animal  tiaaoe 
but  from  an  artificial  culture.  As  the  above  figures  indicate^  the 
bacilli  of  72-hours'  lymph  are  always  chiefly  in  groups ;  the  rosyority 
of  groups  consisting  of  a  small  number  (3-8),  other  groups  consisting 
of  a  considerable  number  of  bacilli.  As  already  stated,  the  bacilli  always 
include  clear  globules.  When  viewing  them  under  a  magnifying 
power  of  1 ,000  (Figs.  37,  38,  and  39),  it  appears  as  if  some  of  the 
longer  bacilli  included  two  globules ;  but  on  higher  magnification  (2,000 
Fig.  40,  Plate  XXI.)  it  i^  ascertained  that  in  reality  each  bacillus  includes 
only  one  such  globule;  that  is  to  say,  that  where,  under  the  lower 
power,  a  bacillus  appears  to  contain  ^  two  globules,  this  is  due  to  the 
fact  that  the  apparently  single  bacillus  consists  in  reality  of  a  chain  of 
two  bacilli.     This  is  well  shown  in  Fig.  40,  Plate  XXI. 

Lymph  96  hours  old  shows  the  same  bacilli,  but  not  in  such  abundance 
as  in  72  hours'  lymph ;  and  the  later  the  lymph  is  taken  the  less 
numerous  are  they  found.  The  explanation  of  this  is,  I  think,  not  far 
to  seek ;  for  the  globules  mentioned  above  correspond  to  spores,  and  it 
would,  therefore,  be  natural  that  the  later  the  lymph  is  taken  the  less 
there  is  left  of  the  bacilli,  and  the  more  the  spores  have  become  free* 
Unless,  however,  these  spores  are  seen  within  the  bacilli  themselves,  it 
is  not  easy,  for  obvious  reasons,  to  recognise  them  in  stained  specimens 
of  lymph  for  what  they  are.  By  staining  coverglass  specimens  of 
lymph  taken  100-120  hours  after  vaccination  in  the  manner  used  for 
showing  spores  (heating  in  fuchsin),  stained  granules  are  brought  out  in 
the  lymph,  but  it  is  in  these  circumstances  impossible  to  identify  them 
as  the  spores  in  question ;  whereas,  so  long  as  they  or  many  of  them 
are  still  contained  in  the  bacilli, — e.y.,  in  lymph  72-96  hours  old,— 
their  recognition  is,  owing  to  the  presence  of  the  stained  bacilli,  easier. 
And  they  can  be  detected  even  in  lymph  100-120  hours  old,  where  here 
and  there  a  bacillus  or  its  sheath  is  still  recognisable  ;  but,  as  stated 
above,  the  bacilli  containing  spores  are  more  conspicuous  in  lymph  of 
earlier  date,  namely,  72-96  hours  old. 

It  is,  then,  seen  that  these  observations  are  in  complete  harmony 
with  the  postulate  that  was  formulated  above,  viz.,  that  *'ripe"  lymph 
contains  Uie  contagium  in  the  form  of  spores,  while  **  early "  lymph 
contains  the  bacillus  in  the  phase  antecedent  to  that  in  which  fpores 
i^pear  in  it. 
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Innuiperable  attempts  have  been  made  by  me  to  cultivate  these  bacilli    ^^'  ^-  ^<>*  3. 
In  artificial  media,  bnt  thej  have  all  failed.     Lvmpli  was  cultivated  on  on  the  stiotom^ 
and  in  gelatine  at  20°  and  37°  C,  on  agar  at  37^  C,  on  glycerine  agar  at  yj^^!^'^ 
37°  C,  aerobically  and  anaerobically,   but  without  avai].     The  very  Dr.  Klein, ^.r.8, 
same  lymph   which  contained  the  bacilli  most  abundantly  (72  hours' 
lymph),  and  of  which  representations  have  been  given  in  Figs.  37,  38, 
39,  and  40,  when  inoculated  into  artificial  media,  produced  in  two  agar 
tubes  a  few  colonies  of  cocci  only ;  in  the  majority  of  tubes  (eight) 
no  colonies  whatever  appeared.    It  follows  then  that  the  above  bacilli 
are  at  present  not  cultivable  by  the  ordinary  methods.     This,  though 
disappointing,  is  nevertheless  of  some  value,  as  it  proves  conclusively 
that  these  bacilli,  though  constant  in  the  lymph,  do  not  belong  to  the 
saprophytes  that  are  occasionally  superadded  to  lymph,  and  that  are 
easily  cultivable. 

I  have  tried  to  overcome  the  above  difficulty  by  seeking  to  cultivate 
the  bacilli  in  the  subcutaneous  tissue  of  the  calf,  and  in  the  following 
manner.  Large  quantities  of  calf  lymph  (taken  fifth-sixth  day)  were 
injected  into  the  subcutaneous  tissue  of  the  calfs  groin,  care  bein^  taken 
not  to  allow  any  of  the  lymph  to  pass  into  the  corium  itself.  This  is 
easily  achieved  by  contriving  that  the  Pravaz  syringe  containing  the 
lymph  for  injection  shall  have  its  needle  filled  with  salt  solution.  The 
needle  having  been  introduced  through  the  corium,  and  then  thrust 
horizontally  for  some  distance  along  the  subcutaneous  tissue,  the  piston 
is  next  pressed  and  the  contents  discharged.  The  syringe  is  then 
again  charged,  a  fresh  needle  put  on,  and  the  injection  is  repeated 
in  a  new  locality  of  the  same  calf.  I  have  in  this  manner  injected 
considerable  amounts  of  lymph  into  the  subcutaneous  tissue  of  a  calf,  in 
eight  different  spots  of  the  gi*oin.  No  cutaneous  manifestations  took 
place  in  this  calf.  On  the  eighth  day  the  calf  was  killed  and  the  sub- 
cutaneous tissue  of  the  groin  was  carefully  examined.  On  exposing  the 
subcutaneous  tissue  in  the  region  of  the  injection,  it  was  found  very 
moist  and  (edematous,  and  in  several  places  the  site  of  the  inoculation  was 
marked  by  fibrous  corded  thickenings,  some  larger,  others  smaller.  An 
incision  into  these  showed  dense  tough  fibrous  tissue,  but  considerable 
quantities  of  serum  oozed  out  of  the  peripheral  portion  of  each  thickening. 
The  nearest  inguinal  glands  were  very  swollen  and  on  section  juicy,  much 
serum  oozing  out  of  their  cut  suiface.  Coverglass  specimens  and 
cultivations  were  made  of  the  fibrous  thickenings  and  of  the  oedematous 
portion  of  the  subcutaneous  tissue,  as  also  of  the  Ijmph  gland.  In  these 
coverglass  specimens  there  were  found  no  bacilli,  but  abundance  of  cocci, 
singly,  and  as  diplococci,  and  as  small  and  large  masses.  On  inoculating 
nutrient  media  with  the  material  numerous  colonies  came  up ;  but  they 
were  colonies  of  the  ordinary  staphylococcus  pyogenes  aureus  and  albus, 
the  relative  proportion  between  the  two  species  being  a  little  in  favour  of 
the  latter.  I  then  inoculated  another  calf  subcutaneously  with  the  cul- 
tures of  these  two  species ;  on  one  side  of  the  groin  the  injection  being  - 
made  with  the  staphylococcus  aureus,  on  the  other  with  the  staphylococcus 
albus.  All  the  injections  took  efiect,  inasmuch  as  a  nodule  appeared  in 
the  subcutaneous  tissue  at  the  seat  of  each  inoculation,  the  skin  above 
being  red.  These  nodules  increased  in  size  for  some  days  ;  but  by  the 
sixth  day  began  to  diminish  and  to  become  firmer,  the  skin  itself  again 
becoming  pale.  When  attempting  to  express  matters  from  the  nodules 
bh  the  third  and  fourth  days,  pus  was  obtained,  which  in  coverglass 
specimens  and  in  culture  showed  the  presence  of  an  abundance  of 
coed,  staphylococcus  aureus  and  albus. 

It  follows  then  from  all  this  that  the  characteristic  bacilli  described 
above  as  being  present  in  considerable  numbers  in  the  early  Ijrmph,— 
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App.  b.  No.  s.    practicallj  in  pure  culture  there, — are  not  cultivable  in  artificial  medis, 
On  tiie~itioiogy   and  are  not  cultivable  in  the  subcutaneous  tissue  of  the  calf. 

of  Vaccinia  and 

Variola:  by 

Dr.  Klein,  F.R.S.  -n        tt  rr       '        r  t 

B. — Human  Vaccine  Lymph. 

I  have  so  far  only  examined  human  Ijrmph  taken  on  the  eighth  day. 
This  lymph  was  obtained  through  the  Vaccine  Department  of  the 
Local  Government  Board,  and  was  labelled  "  clear  lymph  ;*'  that  is  lymph 
of  the  very  best  quality.  In  coverglass  specimens  of  such  lymph 
prepared  in  the  manner  described  above,  the  same  minute  bacilli  were 
found  as  in  calf  lymph;  but  in  limited  numbers,  just  as  in  calf 
lymph  of  the  5-7  day.  Some  of  the  bacilli  of  the  human  lymph 
contained  in  a  middle  thickened  part  the  clear  oval  globule  mentioned 
above  as  probably  of  the  nature  of  a  spore.  But  there  were  others 
present  which  were  cylindrical,  and  in  size  and  aspect  of  the  same 
character  as  in  the  calf  lymph.  In  several  examples  of  human 
lymph  the  number  of  these  was  considerable,  and  there  was  no 
difficulty  in  demonstrating  them  in  some  samples  in  almost  every  field  of  the 
microscope.  In  other  samples  they  could  be  found  only  here  and  there, 
while  free  globules  that  appeared  like  spores  could  be  alwayfl  found.  All 
cultivations  made  of  this  human  lymph  in  the  ordinary  media  proJuced 
no  colonies  at  all,  or  only  a  few  colonies  of  cocci.  In  no  instance  were 
colonies  of  any  bacillus  obtained. 

C. — Variolous  lymph. 

Two  samples  of  variolous  lymph  were  obtained  from  the  vesicles  of 
confluent  smallpox.  The  eruption  was  at  its  fourth  day.  The  lymph  was 
clear,  but  under  the  miscroscope  containe<l  a  few  leucocytes.  Cultivations 
made  from  both  samples  of  lymph  remained  perfectly  sterile ;  in  over  20 
tuWs  not  a  single  colony  appeared.  But  on  preparing  coverglass 
specimens  after  the  above-mentioned  method,  the  same  bacilli  were  found 
in  this  small-pox  lymph  as  have  been  described  as  occurring  in  (he  calf 
lymph :  the  bacilli  in  size,  aspect,  and  in  the  circumstances  that  some  <tf 
them  contained  clear  globules,  wei«  exactly  the  same.  In  each  field  of  the 
microscope  a  few  of  these  bacilli  could  be  demonstrated.  Fig.  41,  Plate 
XXI.,  shows  the  bacilli  in  the  sample  of  small-pox  lymph  which  was 
used  for  the  successful  inoculation  of  calf  No.  2.  in  Series  II.  of  my 
experiments  with  variolous  lymph. 

Alike  then  in  variolous  lymph  and  in  vaccine  lymph, — and  whether 
the  latter  be  derived  from  the  calf  or  from  the  human  subject, — one  and 
the  same  definite  bacillus  is  demonsti-able ;  a  bacillus,  namely  which 
contains  bodies  comparable  with  spores,  but  which  cannot  at  present  be 
cultivated  in  artificial  nutritive  media.  It  is  hardly  probable  that  these 
bacilli  are  mere  accidental  admixtures,  seeing  ihut  they  were  found  in  all 
samples  of  lymph,  even  in  those  in  which  none  of  the  notoriously 
adventitious  microbes  of  lymph  could  be  demonstrated  either  by  coverglass 
specimens  or  by  culture.  That  this  bacillus  is  not  of  the  nature  of  a 
superadded  saprophyte  is  aUo  shown  by  the  fact  that,  whereas  the 
saprophytes  of  vaccine  lymph  are  easily  cultivable  in  the  ordinary 
artificial  media,  the  bacillus  in  question  utterly  failed  to  grow  in  these 
under  the  most  varied  conditions  of  cultivation. 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XnL  (a). 

Reproduced  from  a  photograph  of  the  abdomen  of  Calf  No.  24,  taken 
on  the  sixth  day  of  Taocination  by  multiple  linear  incisions  with  lymph 
obtained  from  Calf  No.  22a  (page  d92). 
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ETIOLOaY  OF  VACCINIA  AND  VARIOLA. 


PLATE  Xm.  (h). 

BepresentB  the  vesicles  of  Calf  No.  24  at  the  date  when  the  photogn^th 
reproduced  as  Plate  XIII.  (a)  was  taken  (see  page  392). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XIV.  (a). 

Beprodnced  from  a  photograph  of  the  arm  of  an  infant  on  the  eighth 
day  of  Taccination,  the  Boorce  of  the  lymph  employed  having  been  Oalf 
No.  22  (a)  (page  392). 
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ETIOLOGY  OF  VACMDINIA  AND  VARIOLA. 


PLATE  XIY.  Q>). 

Drawing  of  the  vesicles,  on  the  eighth  day,  of  the  infant  referred  to 
nnder  Plate  XTV.  (a)  (page  392). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XVL 

Beprodueed  from  a  photograph  of  the  arm  of  an  infant  on  the  eighth 
day  of  TBOcmation  with  lymph  derived  from  the  yeBicles  of  the  child 
referred  to  under  Plates  XV.  (a.)  and  XV.  (&.)  (page  392). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA 


PLATE  XVII. 

Beprodaced  from  a  photograph  of  the  arm  of  an  infant  on  v^^  ^.yfpvr* 
day  of  vaccinia;  the  soorce  of  the  lymph  employed  having  been  boll 
Calf  No.  8  (page  394). 
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ETIOLOGY  OP  VACCINIA  AND  VARIOLA. 


PLATE  XVni. 

Beprodnced  from  a  photograph  of  the  abdomen  of  a  oalf  on  the  $Uth 
day  of  Taccination  by  multiple  linear  incisions  with  lymph  from  calf 
No.  16  (page  395). 
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ETIOLOGY  OF  VACCINIA  AND  VABIOLA. 


PLATE  XIX. 

Beproduced  from  a  photograph  of  the  arm  of  an  infant  on  the  eigkik 
day  of  vaccination  with  lymph  from  Oalf  No.  16  (page  395). 
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PLATE  XX. 


Fig.  37. 


Fig.  38. 


Pig.  39. 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 

PLATE  XX. 

Figs.  37,  38,  and  39. 

Beprodnoed  £rom  photographs  of  cover-glass  specimens  of  Ifmjph  taken 

directly  from  yesioles  on  calves  at  the  Animal  Vaccine  Establishment 

72  hawra  after  those  animals  had  been  vaccinated  in  ordinary  course 

(page  398). 

[Magnifying  power,  1,000.] 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 

PLATE  XXI. 
Fig.  40. 

Eepresents  a  cover-glass  specimen  of  calf  lymph  taken  under  siinilar 
.conditions  to  those  referred  to  in  regard  of  Plate  XX. 

[Magnifying  power,  2,000.] 

Fig.  41. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  dear  lymph 
taken  on  the  fourth  day  of  the  eruption  from  the  smaU-pox  venclee  of  an 
onvaccinated  patient.  The  specimen  exhibits  a  few  nuclei  and  a  con- 
siderable number  of  minute  bacilli  (page  400). 

[Magnifying  power,  1,000.] 
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Fig.  40. 


Fig.  41. 
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REPonx  on  Micro-organisms  found  in  the  Smali,  Intestink  of  Man;   app. b.No.4. 
by  Dr.  Caotlkv.  ?S..",^Jr" 

Br  far  tlie  most  common  organism  found  post  mortem  in  the  human  the  Small  intes- 
small  intestine  is  one  which  has  received  the  name  "  bacillus  coli  com-  liJfoa^iS^.'  **^ 
munis."  It  is  also  one  of  verj  great  interest,  and  perhaps  of  greater 
importance  and  influence  than  at  present  appears.  It  is  almost  certainly 
present  in  con^iderable  numbers  in  all  humaa  faeces  and  also  in  those  of 
a  great  many  lower  animals ;  cons^nently  its  range  of  distribution  must 
be  very  great  indeed.  Then,  too,  it  is  one  of  those  organisms  which  grow 
luxuriantly  on  all  the  nutrient  media  employed  in  the  laboratory,  both  at 
the  ordinary  temperature  and  at  that  of  the  human  body ;  most  pro- 
fusely certainly  at  the  higher  temperature.  Its  multiplication  is  therefore 
infinite.  Further,  it  exerts  a  decomposing  action  on  albumen,  as  is 
indicated  by  the  indol  found  in  broth  cultiyations  of  the  organism. 
Finally,  it  possesses  exceptional  interest,  and  probably  importance,  on 
acconnt  of  its  close  resemblance  to  the  organi^tm  which  has  been  credited 
with  the  causation  of  typhoid  fever.  In  its  cultural  characters  it  is  so 
closely  allied  to  this  latter  organism  in  many  respects  that  it  has  been 
suggested  that  they  are  identical,  or  merely  different  phases  of  the  same 
organism.  Hence  the  need  that  the  properties  and  characters  of  bacillus 
coli  communis  should  be  thoroughly  investigated. 

Method  of  obtaining  this  Bacillus. — The  bodies  of  patients  who  had 
died  from  some  acute  disease,  such  as  meningitis,  cholera,  cerebral 
abscess,  and  the  like,  or  from  some  prolonged  wasting  disease,  such  as 
sarcoma  of  the  lung  and  diabetes,  were  selected  for  examination,  and 
material  was  taken  from  them  at  periods  ranging  from  12  to  36  hours 
after  death.  A  portion  of  the  lower  part  of  the  ileum,  about  two  inches 
long,  was  in  each  instance  ligatured  at  both  ends  and  removed  from  the 
body.  The  ligatured  intestine  was  next  opened  with  sterilized  scissors, 
and  salt  tubes  were  inoculated  with  a  trace  of  the  contents  taken  from 
the  surface  of  the  mucous  membrane.  From  the  salt  tubes  gelatin  and 
agar-agar  plate-cultures  were  made.  The  former  were  incubated  at 
ordinary  temperature,  the  latter  at  37**  C. 

Results. — In  every  case  this  common  intestinal  micro-organism,  the 
bacillus  coli  communis,  was  present  in  the  bowel  contents  in  large 
number.  In  some  cases  it  was  obtained  in  pure  culture,  but  more 
frequently  other  organisms  were  also  found  in  the  plate  cultivations ; 
never,  however,  more  than  a  few  colonies  of  any  individual  variety. 
Some  of  these  other  organisms  were  moulds,  various  kinds  of  sarcinas, 
and  varieties  of  staphylococci. 

The  following  examples  may  be  given  in  ilhistralion : — 

1.  Tubercular  Meningitis  in  a  girl  aged  nine.  The  cultures  yielded 
the  bacillus  coli  in  large  number,  and  a  few  colonies  of  a  liquefy- 
ing bacillus. 
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.  Cholera  in  an  adult  male.  The  cultures  yielded  the  baciUus  coh 
in  large  number,  and  several  liquefying  colonies  of  the  cholera 
vibrio. 

3.  Cerebral  Abscess  in  a  woman  of  39.     The    cultui-ea   yielded  a 

moderate  number  of  colonies  of  the  bacillus  coli,  and  a  consider- 
able number  of  other  organisms.  Among  the  latter  were  two 
varieties  of  moulds,  and  a  staphylococcus  forming  a  delicate  buff- 
coloured  growth  on  gelatine  and  a  thick  white  growth  on  agar- 
agar  ;  a  sarcina  forming  a  pale  yellow  streak  on  gelatine,  which 
it  slowly  liquefied,  and  a  thick  yellowish  white  growth  on  agar- 
agar,  with  thick  deposit  in  the  water  of  condensation ;  a  sarcina 
forming  a  narrow  raised  nodular  growth  on  gelatine,  which  it  did 
not  liquefy,  and  a  thick  pale  yellow  growth  on  agar-agar. 

4.  Meningitis^  secondary  to  ear  disease,   yielded  pure  cultures  of 

bacillus  coll.  _ 

5.  Sarcoma  of  Lung,     About  95  per  cent,  of  the  colonies  in  the 

plate  euhures  consisted  of  bacillus  coll.  In  addition  a  few 
moulds  and  staphylococci  were  obtained. 

6.  Cerebral  HcemoTrhage,    Almost  a  pure  culture  of  bacillus  coli 

was  obtained,  as  well  as  colonies  of  a  liquefying  organism  not 
fatal  to  mice. 

These  few  examples  are  sufficient  to  indicate  the  overwhehning 
preponderance  of  bacillus  coli  over  the  other  organisms  which  are  at 
times  present  in  the  small  intestine.  It  is  worthy  of  note  that  even 
in  the  case  of  cholera  there  was  a  very  large  number  of  colonies  of 
bacillus  coli  and  a  very  few  of  the  cholera  vibrio. 

Comparative  Observations. — In  1885  Emmerich  obtained  a  bacillus, 
known  as  Emmerich's  bacillus  or  B.  neapolitanus,  from  the  fseculent 
dejecta  of  cholera  patients  at  Kaples.  In  18bG  Weisser  found  a  similar 
bacillus  in  normal  and  abnormal  human  faeces.  Since  then  it  has  been 
shown  to  be  constantly  present  in  faeces  of  healthy  men  and  children, 
and  in  the  faeces  also  of  many  of  the  lower  animals.  Sternberg  found 
it  in  the  blood  and  various  organs  of  cases  of  yellow  fever.  The 
bacillus  cavicida  of  Brieger  is  also  probably  identical  with  bacillus  coli, 
as  also  the  various  bacilli  described  by  Booker  as  being  present  in  the 
alimentary  canal. 

Certain  variation  shave  been  noticed  in  the  behaviour  of  this  bacilluy 
both  as  regards  its  growth  in  culture  media  and  ita  pathogenic 
power.  Thus  Brieger's  bacillus,  obtained  from  human  faeces,  was  \erj 
pathogenic  for  guinea-pigs.  These  were  invariably  killed,  within  72 
hours,  by  a  small  dose  of  a  pure  culture  injected  subcutaneously ;  a 
geneml  septicaemic  infection  being  produced.  The  above  variations 
are,  however,  neither  sufficiently  great  nor  constant  to  wuriant  the 
different  samples  of  bacillus  coli  being  classified  separately. 


QwKRAL  Chaiuctbristios  in  varioos  Culture  Mkdia  of  Bacillus 
Coli  Communis,  obtained  from  the  Bodies  of  Persons  dying  of 
different  Diseases. 

Gelatin  Plate  Cultures. — The  colonies  of  this  bacillus  grow  on  the 
surface  and  in  the  depth  of  the  gelatiue  at  a  rate  which  varies  slightly, 
but  as  a  rule  they  are  distinctly  visible  by  the  aid  of  a  magnifying  glass 
in  24  hours.  Their  appearance  varies  somewhat  with  their  age.  Those 
t  n  the  depth  form  small  spherical  or  oval  colonies,  white  in  reflected 
light ;  by  transmitted  light  dark  brown,  the  colour  deepening  with  age. 
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On  the  surffice  they  form  a  bluish-white  expansion  with  thinner  clearer    App.  b.  No.  4. 
marginal  portions,  and  irregular  edges.     By  transmitted  light  the  colour  on  Mio^rgan- 
of  the  expanded  portion  varies  from  pale  straw  to  dark  brown,  and  isms  found  in 
shades  off  towards  the  periphery.    In  the  centre  of  each  growth  is  a  small  tine  of  Man"  by 
round  dot  like  a  spherical  nucleus,  raised  and  projecting  above  the  sur-  ^'^*  Cautiey. 
face.     This  dot  or  nucleus  is  oval  or  horse-shoe  shaped,  and  appears  to 
consist  of  a  body  composed  of  a  cortex  and  medulla,  having  a  light 
brown  central  portion  and  a  thick  dark  brown  or  almost  black  ring 
round  it.     The  horse-shoe  shape  of  the  nucleus  appears  to  be  due  to 
rupture  of  the  cortex  and  extrusion    of  the  medulla  at  the    point  of 
rupture.     These  cultures  of  the  bacillus  have  a  peculiar  odour,  some- 
what like  that  of  a  field  of  white  clover. 

Gelatin  Streak  Cultures  grow  rapidly  and  form  a  whitish  expanded 
growth,  denser  and  whiter  along  the  line  of  inoculation  than  at  the 
edges,  thinner  and  translucent  at  the  margin.  They  are  iridescent, 
and  their  edges  are  irregular.  The  growth  becomes  thicker  and  whiter 
with  age.  The  rate  of  growth,  and  also  the  degree  of  extension  over  the 
surface  of  the  gelatin,  varies  in  different  cases ;  as  a  rule  the  extension 
is  up  to  the  very  limit  of  the  gelatin. 

Gelatin  Stab  Cultures  show  in  24  hours  a  large  number  of  minute 
round  colonies  along  the  line  of  inoculation  ;  with  a  thin  clear  extension 
on  the  surface,  like  the  flat  head  of  a  uail  but  with  irregular  edges. 
This  surface  growth  varies  in  extent  and  thickness ;  sometimes  it  is  quite 
thin  and  reaches  to  the  edges  of  the  gelatin,  sometimes  it  is  thick  and 
its  extension  is  limited,  the  top  remaining  flat. 

Gelatin  Shake  Cultures, — ^A  large  number  of  gas  bubbles  are  formed 
in  24  to  48  hours,  giving  the  gelatin  a  characteristic  appearance. 
These  bubbles  disappear  slowly,  frequently  some  are  still  present  in  the 
depth  at  the  end  of  a  fortnight  or  more. 

Sugar  Gelatin  Stab  Cultures  grow  in  the  same  way  as  the  ordinary 
gelatin  stab  cultures,  with  the  exception  that  the  growth  on  the  surface 
is  less  marked,  being  both  thinner  and  less  extensive. 

On  Agar-agar  at  37*^  C.  a  very  profuse  thick  raised  soft  white  growth 
is  formed  in  24  hours.  This  is  flat  on  the  surface,  with  edges  well  defined 
and  a  little  irregular.  A  thick  deposit  also  forms  in  the  water  of  con- 
densation within  the  test  tube.  There  is  further  a  conspicuous 
development  of  gas  bubbles  in  24  hours  in  the  lower  part  of  the  tube. 

On  Glycerin-Agar  at  37°  C.  there  is  a  similar  growth  in  24  hours  to 
that  on  agar-agar ;  but  it  is  rather  less  profuse,  and  there  is  rather  less 
deposit  in  the  condensation  fluid.  Fewer  gas  bubbles  are  formed.  This 
difference  in  the  development  of  gas  bubbles  is  however  practically 
unimportant,  for  on  making  shake  cultures  of  the  two  media  both  are 
almost  equally  crowded  with  gas  bubbles  at  the  end  of  24  hours. 

Alkaline  Beef  Broth  inoculated  and  incubated  at  37^  Q.  becomes 
cloudy  throughout  in  24  hours,  and  a  considerable  deposit  collects  in  the 
course  of  a  few  days  at  the  bottom  of  the  tube. 

On  Potctto  at  37°  C.  the  organism  grows  slowly,  and  forms  a  yellowish 
smooth  shiny  film  on  the  surface,  Which  becomes  brown  with  age.  The 
growth  varies  a  little  in  different  culture  tubes.  The  broth  cultures 
give  a  very  marked  pink  indol  reaction  with  nitric  acid ;  the  older  the 
culture,  the  more  marked  is  this  reaction. 

Milk  Cultures  are  completely  coagulated  in  24  to  48  hours,  and  the 
milk  becomes  acid. 


Digitized  by  VjOOQ IC 


41G 


App.  B.  No.  4. 

On  Micro-organ- 
isms found  in 
the  Small  Intes- 
tine of  Man ;  by 
Dr.  Cautlfy. 


Gelatin  Streak  Cultures  mnde  on  gelatin  containing  5  per  cent,  of 
lactose  and  colonred  with  neutral  litmus  gradually  but  very  slowly 
become  faintly  blue,  indicating  an  increased  development  of  alkalinity. 

Morphology. 

In  fresh  preparations  these  bacilli  are  distinctly  but  not  very  actively 
mobile.  Their  mobility  varies  with  the  age  of  the  culture ;  it  is  most 
marked  at  the  eod  of  24  hours,  and  gets  less  and  less  as  the  culture 
grows  older.  Examination  of  stained  corer-glass  specimens  shows  that 
the  bacillus  varies  considerably  in  its  morphology  both  according  to 
the  culture  media  employed  and  also  according  to  the  source  from 
which  frhe  organism  has  been  obtained.  The^  typical  form  is  short  rod 
with  rounded  end ;  frequently  these  very  short  reds  are  so  placed  end 
to  end  that  they  look  like  diplococci. 

Preparations  from  some  of  the  growths  show  chains  and  long  threads, 
and  also  involution  forms.  The  presence  or  absence  and  the  number 
and  size  of  these  varies  considerably,  according  to  the  media  on  which 
the  organism  was  grown  and  according  also  to  the  source  from  which 
the  bacillus  was  obtained. 


Action  of  the  Bacillus  Coli  on  Food  Stuffs, 

Albumen, — Sterile  tubes  of  albumen  broth  inoculated  and  incubated 
at  37^  C.  soon  showed  a  copious  growth.  No  distinct  peptoni9ing  action 
was  discoverable. 

Albumen  Broth  and  Potato, — ^No  conversion  of  starch  into  sugar. 

Albumen  Broth  and  White  of  Egg. — The  egg  became  partially 
eroded. 

Albumen  Broth  and  Olive  Oil, — No  emulsification  of  the  oil  took 
place. 

All  these  cultures  gave  a  marked  indol  reaction.  This  was  the  only 
noticeable  result  obtained,  although  the  organism  grew  freely  in  all  the 
media,  and  was  allowed  to  continue  growing  for  more  than  three 
months,  with  and  without  free  access  of  air. 


Comparison  between  Bacillus  Coli  and  the  follou:ing  Organisms* : — 

1.  A  bacillus  obtained  from  the  intestinal  mucus  of  a  mou^e. 

2.  A  bcu^illns  obtained   from   the  heart-blood  of  a  mouse  subcu- 

taneously  inoculated  with  the  typhoid  fever  bacillus. 

3.  A  bacillus  obtained  from  the  mesenteric  gland  of  a  patient.  No.  L, 

who  died  of  typhoid  fever. 

4.  A  bacillus  obtained  from  the  peritoneal  exudation  of  a  guinea- 

pig  inoculated  intraperitoneally  with  the   bacillus  from   the 

above  typhoid  fever  case. 
5    A  bacillus  from  the  spleen  of  tj-phoid  fever  case  No.  11. 
G.  A   bacillus  from  the   mesenteric  gland  of  typhoid   fever   case 

No.  11. 


*  Thene  were  placed  at  my  disposal  by  Dr.  Klein,  who  gives  accoant  in  this 
volume  of  the  sources  whence  they  were  derived,  and  the  methods  by  which  h« 
obtained  them. 
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Taking  these  seriatim,  I  found  that : —  App.  b.  No.  4. 

1.  The  organism  from  the  intestinal  mucus  of  the  mouse  was  inahnost  on  Miom^rgan- 

all  respects  like  the  bacillus  coli.   Microscopically  it  appeared  to  be  isms  found  in 
a  little  larger,  with  greater  variation  in   length  and  thickaesfi,  tineofMan"^ 
and  foiming  longer  threads.     In  gelatin  plate  culture  it  closely  ^-  Cautley. 
resembles  that  organism,  the  only  difference  noticed  being  that 
the  colonies  on  the  surface  appeared  denser  and  thicker,  and  the 
colonies  in  the  depth  of  the  medium  darker  brown  by  transmitted 
light,  than  is  the  case  with  bacillus  coli.      Its  growth  on  agar- 
agar  and  glycerine-agar  was  rather  less    profuse  than  that  of 
bacillus  coli,  but  it  produced  even  more  gas  bubbles.     The  indol 
reaction   in  broth   cultures  of  it   was,   however,  less    marked. 
Taking  these  differences  as  u  whole,  they  are  rather  differences 
in  degree  than  in  kind,  and  indicate,  not  that  the  bacillus  is 
another  variety,  but  that  it  is  slightly  modified. 

2.  The  bacillus  from  the  heart-blood  of  the  mouse  which  died  aHer 

inoculation  with  the  typhoid  fever  bacillus,  resembled  organism 
Ko.  1  (that  from  the  intestinal  mucus)  in  its  mode  of  growth,  and 
morphologically.  Both  produced  numerous  gas  bubbles  in  shake 
cultures  of  gelatin,  glycerin-agar,  and  agar-agar.  These  gas 
bubbles  persisted  longer  than  in  similar  cultures  of  bacillus  coli. 
Both  organisms,  like  bacillus  coli,  coagulated  milk  in  24  to  48 
hours  and  caused  in  it  an  acid  reaction. 

3.  The  bacillus  from  the  mesenteric  gland  of  a  patient  who  died 

of  typhoid  fever,  varied  from  the  above  in  a  good  many  respects. 
Its  growth  in  gelatin  streak  caltures  was  the  same  in  kind,  but 
more  transparent  and  less  profuse.  In  stab  cultures  it  also  grew 
much  less  freely,  both  in  the  depth  and  on  the  surface.  In 
stab  cultures  in  sugar  gelatin  it  grew  even  less  freely  and  not  at 
all  on  the  surface.  In  gelatin  plate  culture  it  differed  markedly 
from  bacillus  coli.  The  colonies  did  not  grow  so  quickly  or  so 
luxuriantly ;  no  central  nucleus  made  its  appearance,  or  only  a 
very  minute  one.  On  glycerin-agar  and  agar-agar  there  was  less 
surface  growth  but  more  deposit  in  the  condensation  fluid ;  no 
gas  bubbles  were  developed  either  in  streak  or  in  shake  cultures. 
The  bacillus  also  grew  less  freely  in  broth,  and  failed  to 
produce  indol,  as  indicate^l  by  the  nitric  acid  reaction.  On 
potato  a  smooth,  shiny,  wa^xy  tenacious  film  was  slowly  foimed. 
Milk  was  not  coagulated  by  this  bacillus.  Morphologically  and 
biologically  too  it  differed  in  exhibiting  much  greater  and  more 
persistent  motility.  The  bacilli  were  considerably  longer  and 
more  rod- like,  and  more  numerous  and  longer  threads  were 
produced  than  in  the  case  of  bacillus  coli.  The  bacillus  changed 
the  colour  of  neutral  litmus  gelatin  cultures,  causing  them  to 
become  blue  more  rapidly  than  bacillus  coli,  although  the 
growth  of  the  organism  was  less  profuse. 

The  most  important  of  these  differences  are  the  absence  of  coagulation 
of  milk,  absence  of  gas  bubbles  in  shake  cultures,  absence  of  indol 
reaction,  the  motility,  and  the  size  of  the  bacillus. 

4.  5,  and  C.  The  bacillus  obtained  from  the  peritoneal  exudation  of  a 

guinea-pig,  inoculated  with  the  bacillus  from  typhoid  case  No.  I. 
and  that  obtained  from  the  spleen  and  mesenteric  gland  of 
typhoid  fever  case  No.  II.,  did  not  coagulate  milk,  and  resembled 
in  all  respects  the  organism  obtained  from  case  No.  1  of  typhoid 
fever. 
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App.  b.  No.  4.  So  far  then  the  most  important  distinguishing  characteristics  of  the 
typhoid  fever  bacillos  are  the  absence  of  milk-curdling  properties^  of 
indol  reaction,  and  of  the  power  of  producing  gas  bubbles. 


On  Microorgan- 
isms foond  ill 
tiie  Small  Intes- 
tine of  Han ;  by 
Dr.  Cautley. 


Conclusions, 

There  are  several  organisms,  bacilli,  obtainable  from  the  alimentary 
canal  in  cases  of  typhoid  fever  and  other  diseases.  These  grow  in  the 
various  culture  media  in  slightly  different  ways.  Hie  typical  typhoid 
fever  bacillus  has  certain  distinctive  morphological  and  cultural  chanicten. 
The  bacillus  coli,  as  generally  observed,  has  also  distinctive  characters. 
So  far  as  these  investigations  are  concerned,  it  would  appear  thai  the 
bacillus  coli  is  not  identical  with  the  typhoid  fever  bacillus,  and  that 
one  cannot  be  developed  from  the  other  by  artificial  culture. 
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No.  5.  app.b^Ncc- 

Obskrvations  on  Blood-Infection  ;  by  Fredbbick  William         ti-n ;  by 'dt.f^ 
Andrewes,  M.B.,  M.R.C.P.  ^^  •  ^"^«*^^s. 

Septicsmia  may  be  broadly  defined  as  the  multiplication  of  micro- 
organisma  within  the  blood  of  a  living  animal.  Maoy  orgauisms,  even 
though  pathogenic  under  other  conditions,  have  not  ability  to  produce 
septicsBmia,  but  quickly  vanish  from  the  blood  when  injected  into  the  cir- 
culation. Or  it  may  happen  that  an  organism  has  this  power  in  one 
auimal^and  not  in  another  less  susceptible  animal,  though  in  the  latter  it 
may  stiU  be  in  other  ways  pathogenic.  Any  observed  facts  bearing  on  the 
power  of  micro-organisms  to  grow  in  the  living  blood  may  thus  be  of 
importance  and  deserving  of  record. 

The  present  series  of  observations  was  undeitaken  with  species  of 
micro-organisms  derived  for  the  most  part  from  oases,  human  or  other, 
in  which  blood  infection  had  actually  occurred*  The  following 
organisms  were  employed : — 

(1.)  Streptococci  of  two  species ;  one  apparently  identical  with  strep- 
tococcus erysipelatos,  the  other  a  species  derived  from  a  case  of  cerebral 
abscess,  and  so  far  as  I  am  aware  previously  undescribed.  (2.)  Bacillus 
typhosus  (of  E  berth  aud  GaAy)  and  Bacillus  coli  communis.  And 
(3.),  two  organisms  closely  allied  to  the  latter,  which  were  found  as 
accidental  sources  of  blood  infection  in  certain  experiments  on  guinea- 
pigs. 

Streptococcus  ErysipelcUos, 

A  boy  suffering  from  typhoid  fever  died  of  perforation  of  the  bowel. 
The  heart-blood,  collected  with  every  precaution  after  death,  showed 
large  numbers  of  streptococci.  These  grew  abundantly  in  pure  culture 
in  cultivations  made  from  the  blood  by  Dr.  Klein,  who  concluded  fi'om 
the  results  of  experiment  on  animals  {vide  his  paper  on  the  Etiology  of 
Enteric  fever  in  this  volume)  that  the  organism  was  the  erysipelas  coccus  ; 
though  in  what  manner  blood  infection  had  arisen  in  this  case  of 
typhoid  fever  with  no  erysipelas  complication  remained  unexplained. 

Observations  were  therefbre  undertaken  to  ascertain  whether  blood 
infection  could  be  produced  in  rabbits  with  this  organism. 

(1.)  Two  rabbits  were  inoculated  subcutaneously  in  the  groin  with  an 
agar-agar  culture  of  the  streptococcus  which  had,  the  day  before,  produced 
in  the  ordinary  way  typical  erysipelas  in  two  rabbits.  One  of  the  rabbits 
of  the  new  series  died  on  the  fourth  day.  No  local  erysipelas  had  been 
produced,  but  there  was  some  hoemorrhage  at  the  point  of  inoculation, 
and  around  it  some  semi-purulent  whitish  material.  Cultivations  on  gelatin 
and  agar-agar  made  with  material  from  the  subcutaneous  tissue  at  this 
spot,  yielded  practically  pure  growth  of  the  streptococcus ;  and  cultivations 
made  in  the  same  way  from  the  heart  blood  yielded  numerous  pure 
colonies  of  the  same  organism.  Blood  infection  had  therefore  been  pro- 
duced in  this  case.  The  second  rabbit  remained  well  and  was  afterwards 
used  for  a  further  experiment  (3). 

(2.)  Two  rabbits  were  anaesthetised  with  chlorofonn,  and  injected 
within  the  peritoneum  (as  was  supposed;  with  the  condensation  fluid  from 
an  agar-agar  culture  of  the  coccus  from  the  heart -blood  of  the  preceding 
rabbit,  diluted  with  sterile  salt  solution  :  each  received  about  1  c.c.  of  the 
mixture.  One  of  these  rabbits  had  previously  been  inoculated  subcutane- 
ously wilij  the  same  streptococcus  without  any  resnlt.     It  again  remained 
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app.  b.  No.  5.     unaffected.    The  other  rabbit  died  on  the  fourth  day,  when  it  was  foand 

On  BloodJnfec-   ^^*^  ^^®  injection  had  not  penetrated  into  the  peritoneum,  but  only  into  the 

tion  ;  ^  D.\  F.    subcutaneous  tissue  of  the  abdominal  wall,  where  there  was  some  pumlent 

w.  Andrewes.      exudation.     The  injection  had  been  made  to  one  side  of  the  middle  line, 

and  the  skin  over  the  whole  of  that  side  of  the  abdomen  and  thorax  was 

found  intensely  congested  but  not  edematous.     There  was  no  peritonitis. 

The  pericardium  contained  a  slight  excess  of  fluid,  and  a  gelatin  tube 

inoculated  from  this  yielded  a  single  colony  of  the  streptococcus.     Two 

gelatin  and  two  agar-agar  tubes  were  inoculated  from  the  heart-blood, 

and  in  all  a  few  colonies  of  the  streptococcus  arose.     Hence  a  slight  degree 

of  blood  infection  had  been  produced.     Since  the  injection  failed  to  reach 

the  peritoneum  this  observation  merely  confirms  the  previous  one. 

(8.)  Two  rabbits  were  inoculated  subcutaneously  in  the  groin  with  mixed 
cultures  of  the  streptococcus  and  the  bacillus  typhosus.  One  of  these  was 
the  rabbit  already  referred  to  as  having  resisted  inoculation  with  the 
streptococcus  in  experiment  (1.)  •  this  animal  again  remained  well.  As 
regards  the  other,  which  died  in  six  days,  the  point  of  inocolatioQ  was 
found  injected  and  with  a  little  purulent  exudation  thereabouts.  There 
was  some  turbid  bloody  fluid  in  the  peritoneum,  and  from  this  and  from 
the  heart-blood  cultivations  were  made  on  gelatin  and  on  agar-agar.  All 
the  cultures  remained  sterile,  hence  either  no  blood  infection  had  been 
produced,  or  it  had  been  transitory  and  had  not  endured  for  the  longer 
period  which  this  animal  had  survived  as  compared  with  the  others. 

From  these  experiments  it  results  that  this  streptococcus  Is,  when 
inoculated  subcutaneously,  able  in  certain  cases  to  produce  in  rabbits  blood 
infection.  It  had  in  all  probability  produced  blood  infection  in  the 
original  case  of  human  typhoid  fever,  and  it  is  a  well-known  fact  that 
in  fatal  cases  of  human  erysipelas,  an  infection  of  the  blood  by  the 
erysipelas  coccus  sometimes  occurs. 

Streptococcus  from  a  case  of  cerebral  abscess. 

A  patient  suffering  from  hasmoptysis  accompanied  by  very  foetid  ex- 
pectoration, died  with  cerebral  symptoms.  At  the  autopsy  he  was  found  to 
have  bnmchiectasis,  and  in  the  brain  an  abscess  was  discovered  occupying 
the  greater  part  of  one  frontal  lobe,  and  holding  two  ounces  or  more  of 
very  thick  greenish  pus  devoid  of  any  odour.  Stained  cover-glass  pre- 
parations of  the  pus  showed  numerous  streptococci  in  long  chains,  the 
cocci  being  smaller  than  streptococcus  pyogenes.  No  other  organisms 
could  be  found.  Agar-agar  cultures  made  from  the  pus  and  incubated 
at  37°  C.  yielded  very  numerous  pure  colonies  of  the  streptococcus,  no 
other  organisms  being  present. 

The  following  are  the  characters  of  this  streptococcus.  It  grows 
only  at  the  temperature  of  the  body  :  gelatin  and  other  cultures  incubated 
at  20*^  C.  showed  no  sign  of  growth  even  after  many  weeks.  On  agar- 
agar  and  in  broth  at  37°  C.  it  grows  well.  On  agar-agar  the  colonies  ai^e 
plainly  visible  in  24  hours;  they  are  circular,  semi-translucent  and  of  a 
greyish  white  colour.  In  a  few  days  they  become  thin  and  transparent  in 
the  centre,  and  thickened  and  more  opaque  at  the  edges,  thus  assuming  a 
ring-like  or  circinate  form  which  is  peculiar  and  characteristic.  The 
colonies  rapidly  attain  their  full  size,  which  rarely  exceeds  that  of  a 
pin's  head ;  only  when  they  are  very  few  and  widely  separated  do  they  grow 
larger  than  this,  and  it  is  under  these  latter  conditions  that  the  circinate 
form  is  best  developed.  On  glycerin  agar-agar  the  colonies  become  in 
a  week  or  ten  days  extremely  flat  and  transparent,  so  that  they  are 
scarcely  visible.     The  cultures  do  not  live   very  long:  in  from  two  to 
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three  weeks  they  are  dead.      Streak  subcultures  on  agar-agar  were    App.  b.  No.6. 
kept  up  for  many  generations  and  maintained   the  same   cliaracters,  on  Bioodlnfec- 
the  colonies  in  the  streak  remaining  for  the  most  part  discrete  and  tkm ;  bv  Dr.  F. 
showing,  when  of  moderate  size,  the  above-mentioned  riog-like  form.  ^'  -^"^'^''^ 
The   condensation   fluid   from  the    agar^agar  cultures  contained  the 
streptococcus  in  very  long  chams.     Subcultures  on  gelatin  at  20°  C. 
invariably  tailed  to  grow.- 

In  broth  at  37°  C.  a  white  flocculent  deposit  was  present  in  24  hours. 
It  always  remained  scanty,  and  was  composed  of  very  long  chains  of 
the  streptococcus.  The  individual  cocci  in  the  chains  were  smaller 
than  those  of  streptococcus  pyogenes.  Grown  in  milk  the  coccus 
failed  to  produce  any  coagulation. 

.  T^®  above  organism  thus  differs  from  streptococcus  pyogenes  not  only 
m  its  size  but  in  some  of  its  cultural  characters,  especially  in  its  failure 
to  grow  at  20°  C.  and  in  the  ringed  form  of  the  colonies.  I  have  failed 
to  find  any  description  of  this  species  ;  and  I  propose  provisionally  to 
name  it  streptococcus  circinatus,  in  allusion  to  the  peculiar  form 
assumed  by  well-isolated  colonies,  which  distinguishes  it  from  other 
streptococci  with  which  I  am  acquainted.  It  differs  also  in  another 
respect  from  streptococcus  pyogenes,  namely,  in  its  pathogenic  power.  It 
is  not  easy  to  induce  suppuration  in  rabbits  with  streptococcus  pyogenes, 
and  the  inflammation  excited  is  of  a  diffuse  and  spreading  character. 
But  the  streptococcus  now  described  readily  produces  a  circumscribed 
chronic  abscess  containing  firm  whitish  caseous  material,  which 
eventually  becomes  absorbed  and  disappears  without  liquefying  or 
breaking  externally.  This  was  produced  indifferently  in  rabbits  and 
guinea-pigs. 

Thus,  with  a  view  of  testing  the  physiological  effects  of  this  strepto- 
coccus, two  rabbits  were  inoculated  subcutaneously  with  a  three  days* 
old  broth  culture,  which  was  a  first  subculture  from  the  original  tubes. 

Rabbit  1  received  about  a  quarter  of  a  cubic  centiraeler  of  the  broth 
beneath  the  skin  of  the  ear.  In  24  hours  there  was  visible  at  the  point  of 
inoculation  a  small  papule,  which  in  three  days  had  increased  to  a  firm 
whitish  nodule  with  hardly  any  redness  round  it.  In  a  week  or  ten 
days^  it  was  as  large  as  a  small  pea,  but  showed  no  inflammatory 
reaction  around  it.  In  this  condition  it  remained  stationary  for  many 
weeks,  showing  no  inclination  to  soften  or  break  down.  In  two  months 
it  had  diminished  much  in  size,  and  in  three  months  had  practically 
disappeared.     The  rabbit  remained  in  good  general  health  throughout. 

Babbit  2  was  inoculated  at  the  same  time  with  the  same  broth  culture, 
but  received  nearly  two  cubic  centimeters  of  the  broth  beneath  the  skin 
of  the  groin.  In  24  hours  it  showed  a  reddened  nodule  at  the  point  of 
inoculation  as  big  as  a  small  pea.  In  three  days  this  nodule  had  more 
than  doubled  in  size  and  there  was  some  inflammatory  redness  round  it. 
On  this  day  the  skin  over  the  nodule  was  sterilised  and,  with  a  capillary 
pipette,  a  smajl  white  caseous  plug  was  withdrawn  from  the  centre  of 
the  swelling.  This  plug  was  found  to  consist  mainly  of  pus  cells,  with 
feirly  numerous  cocci  mostly  in  pairs  or  short  chains  of  4-6  elements ; 
the  cocci  were  free  and  no  phagocytosis  could  be  observed.  Cultures 
made  on  agar-ugar  from  the  caseous  material  yielded  pure  colonies  of 
the  original  streptococcus.  The  abscess  in  this  rabbit  continued  for  a 
time  to  increase  in  size  and  became  irregular  in  shape  as  if  composed  of 
several  agglomerated  nodules :  but  at  the  end  of  a  week  the  inflammatory 
reddening  around  it  had  disappeared,  and  the  animal  was  in  good  general 
health.  However  about  the  15th  day  after  inoculation  it  died  rather 
suddenly  and  without  obvious  cause.  The  local  abscess  was  found 
E     76910.  ^   B 
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Art,  B^o.  5.    ^jj^ggQ^g  gj^^  not  softening :  the  viscera  were  all  bealthy,  and  cultures 
OnBiood-infcc-,  from  the  heart-blood  remained  sterile.     No  blood  infecUcm  had  therefore 

tion ;  by  Dr.  P.  - 

w.Auarewcs.      occurtea. 

7\do  guinea-pigs  were  next  inoculated  subcutaneonsty  in  the  groin, 
each  with  a  cubic  centimeter  of  a  broth  coltare  of  the  streptococcus ; 
this  being  the  fourth  subculture  from  the  (Higinal  tubes.  One  guinea- 
pig  remained  well,  no  local  effect  being  produced.  It  died,  however, 
about  five  weeks  later;  no  cause  for  death  was  found,  and  the  point 
of  inoculation  appeared  quite  healthy.  The  other  guinea-pig  developed 
a  local  tumour,  which  after  a  fortnight  was  as  big  as  a  flmall  hazel 
nut.  This  Animal  died  in  a  month,  when  the  tumour  was  found  to 
consist  of  a  number  of  caseous  lymphatic  ghmds  which  had  broken 
down  in  the  centre  of  the  mass  into  semi-fluid  pus.  Cultures  from  this 
pus,  however,  yielded  numerous  colonies  <^  a  short  bacillus ;  so  that 
the  liquefaction  of  the  caseous  material  cannot  be  assumed  to  havo  been 
due  to  the  original  streptococcus.  Cultures  firom  the  heart^-bload  of 
this  animal  remained  sterile. 

In  order  to  ascertain  whether  the  organism  of  experiment  would  grow 
in  the  blood,  two  rabbits  were  inoculated  intravenously  (into  the  ear-vein), 
each  with  a  cubic  centimeter  of  a  3-day8  old  broth  culture  of  the  strepto- 
coccus.  One  died  in  19  days,  and  was  found  to  be  much  wasted,  but 
without  any  sign  of  visceral  disease  or  metastatic  inflammation  anywhere. 
Cultures  from  the  heart-blood  remained  sterile.  The  other  died  in  28 
days,  and  was  found  equally  free  from  any  visceral  abscess. 

This  streptococcus  therefore  appears  unable  to  produce  blood  infection 
or  septicaemia  in  any  form.  It  is,  however,  markedly  pyogenic,  though 
it  differs  from  most  other  pyogenic  organisms  in  producing  chronic 
rather  than  acute  abscess. 

Bacillus  typhosus  and  Bacillus  coli  communis. 

The  cultures  employed  were  derived  respectively  from  the  mesenteric 
glands  of  a  person  dead  of  typhoid  fever,  and  from  normal  human  in- 
testinal contents.  The  two  species  are  apparently  closely  allied,  and 
much  resemble  each  other  in  cultural  characters.  The  main  points  of 
difference  between  them  were  found,  by  repeated  observation,  to  be 
these  : — ^The  typhoid  fever  bacillus  is  a  longer  rod,  on  the  average,  than 
bacillus  coli,  and  is  further  much  more  actively  motile ;  it  has  no  power  of 
coagulating  milk,  nor  ot  producing  indol  when  grown  in  broth.  BaciUos 
coli,  on  the  other  hand,  coagulates  milk  in  24  hours  at  37**  C,  and  broth 
cultures  of  it  give  a  well-marked  indol  reaction  after  a  few  days.  (&r 
also  Dr.  Cautley's  report  in  this  volume.) 

All  attempts  to  produce  blood  infection  with  these  organisms  were 
unsuccessful,  a  result  not  altogether  in  accord  with  that  of  other  ohmst^ 
vers.  In  rare  cases  the  typhoid  bacillus  has  been  found  in  the  heart- 
blood  of  fatal  cases  of  human  tjphoid,  and  blood  infection  with  bacillos 
coli  has  repeatedly  been  produced  in  animals.  Neither  species,  however, 
has  been  found  by  me  capable  of  causing  a  typical  septicsBmia  in  the 
rabbit. 

Two  rabbits  were  inoculated  into  the  peritoneal  cavity,  one  with  a  cubic 
centimeter  of  an  emulsion  of  a  7  days  old  ngar^ar  culture  of  bacillus 
typhosus  in  sterile  salt  solution,  and  the  other  with  a  similar  emuLdon  of 
bacillus  coli.  Both  animals  remained  perfectly  well.  This  failure  to  pro* 
duce  peritonitis  may,  however,  have  been  due  to  loss  of  virulence  on  the 
part  of  the  organisms  which  had  been  cultivated  outside  the  body  for 
some  months,  or  to  the  fact  that  the  dose  injected  was  too  small. 
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Two  rabbits  were  intrayenoiislj  inoculated  (into  the  ear-vein),  one    App.Bjro.ft. 
with  a  cubic  centimeter  of  an  emulsion  in  sterile  salt  solution  of  a  1.^-  On  Blood  Infoc^ 
days  old  culture  of  bacillus  typhosus,  and  the  other  with  the  same  quantity  w.^An^iwef  * 
of  an  emulsion  from  a  similar  culture  of  bacillus  coli.    The  next  daj 
the  rabbit  injected  with  bacillus  coli  seemed  a  little  ill,  but  this  soon 
pae»ed  off.     Practically  both  animals  were  unaffected.     However,  the 
rabbit  inoculated  with  bacillus  coli  died  after  14  days;    but  beyond 
general  wasting,  nothing  abnormal  was  found,  and  cultures  from  the 
heart-blood  remained  sterile.     The  other  rabbit  remained  well. 

A  further  experiment  was  made  to  ascertain  whether  blood  infection 
with  the  living  bacillus  coli  could  be  produced  in  a  rabbit  previously 
made  ill  by  the  inoculation  of  a  considerable  quantity  of  an  emulsion 
of  the  dead  bacillus,  t>.,  of  the  protoplasmic  or  intracellular  poison  of 
this  organism.  An  emulsion  of  the  scrapings  from  the  surface  of  a  one- 
day  old  agar-agar  culture  of  bacillus  coli  was  accordingly  made  in  beef 
broth,  and  two  cubic  centimeters  of  this  were  injected  subcutaneously 
in  the  groin  of  a  small  rabbit, — ^the  emulsion  thus  injected  having  been 
sterilised  by  exposure  for  10  minutes  to  a  temperature  of  65^  C.  The 
animal  was  not  rendered  particularly  ill  by  thin  proceeding,  and  next 
day  it  was  inoculated  intravenously  with  one  c.o.  of  an  emulsion  in 
previously  boiled  salt  solution  of  the  scrapings  from  a  two-days'  old 
agar-agar  culture  of  bacillus  coli,  unsterilised«  At  the  same  time  a 
control  rabbit  was  intravenously  inoculated* with  the  same  quantity  of  the 
same  unsterilised  emulsion.    Both  anioiab  remained  in  perfect  health. 

These' six  experiments  show  that  it  is  not  easy  to  produce  blood 
infection  in  rabbits  with  bacillus  typhosus,  or  with  bacillus  coli  from  the 
normal  human  intestine ;  that  it  is  at  least  difficult  to  do  this  when 
these  organisms  have  been  grown  for  some  time  outside  the  animal  body. 
And  this  result  is  interesting,  when  compared  with  that  obtained  in  the 
next  series  of  experiments  with  closely  allied  bacilli. 

Bacilli  of  two  sorts  closely  allied  to  bacillus  coli  communis. 

In  Dr.  Klein's  report  will  be  found  au  account  of  a  series  of  experi- 
ments in  which  large  doses  of  micro-organisms  of  different  species 
(bacillus  prodigiosus,  bacillus  coli,  spirillum  cholene  asiaticse,  staphylo- 
coccus aureus,  &c.)  were  injected  intraperitoneally  into  guinea-pigs; 
and  iu  which  the  products  of  the  peritoneal  inflammations  thus  excited 
were  in  turn  injected  into  the  peritoneal  cavities  of  further  series  of 
guinea-pigs.  In  these  experiments  blood  infection  constantly  occurred. 
But  it  was  also  found  in  a  given  series  of  animals  that,  not  only 
was  the  micro-organism  originally  injected  found  in  the  peritoneal  exu- 
dation and  the  heart-blood,  but  that  an  intrusive  ornanism — a  bacillus 
closely  allied  to  bacillus  coli  communis — appeared  also  in  larger  numbers 
in  this  exudation ;  and  this  the  more  abundantly  the  further  removed 
in  the  series  was  the  animal  from  that  originally  inoculated.  Thus  in  a 
series  of  guinea-pigs  inoculated  from  peritoneum  to  peritoneum  with 
bacillus  prodigiosus,  the  new  organism  gradually  increased  in  numbers 
in  the  peritoneal  exudations  and  in  the  heart-Mood  till  it  had  almost 
replaced  the  bacillus  prodigiosus.  In  another  series  of  guinea-pigs  similarly 
treated  with  staphylococcus  pyogenes  aureus,  a  similar  but  not  identical 
organism  appeared  in  the  same  way.  Both  these  adventitious  species 
were  capable  of  producing  an  intense  septicsemia  in  guinea-pigs  and  mice. 
It  is  probable  that  these  adventitious  organisms  were  derived  from  the 
intestine,  since  it  is  impossible  to  exclude  occasional  accidental  puncture 
of  the  gut  in  performing  intraperitoneal  injections;  but  it  is  quite  likely 
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Afp.  B.  No.  5.   that  an  inflamed  peritoneum  allowed  of  the  paeeage  into  it  of  micro- 

On  Blood-inf-«-    organisms  from  the  interior  of  the  intestine. 

w^^inSiwesf'  '^^^  ^^^  species  of  bacillus  thus  obtained  were  carefully  studied  and 
compared  with  bacillus  coll  communis  and  bacilloB  typhosus.  Fron^ 
both  of  these  they  presented  differences,  notably  in  pathogenic  power, 
I  am  not  able  to  refer  them  with  certainty  to  any  described  speciee, 
though  the  description  of  Briber's  Bacillus  cavicida  is  not  very  dissi* 
milar.  They  may  be  spoken  of  provisionally  as  Bacillus  septioemie  of 
the  guinea-pig,  Nos.  1  and  2. 

B.  Septictemia  of  the  guinea-pig  No.  1,  i.e.  that  found  in  the  peri- 
toneal exudation  and  heart-blood  of  a  series  of  guinea-pigs  which  had 
been  intraperitoneally  inoculated  with  bacillus  prodigiosos.  This  organ- 
ism is  aerobic  and  does  not  liquefy  gelatin.  Grown  in  beef  broth  at 
37^  C,  it  produces  a  rapid  and  uniform  turbidity,  and  after  a  few  days 
a  whitish  deposit  at  the  bottom  of  the  tubes.  After  a  week,  the  broUi 
gives  a  marked  indol  reaction,  turning  a  deep  red  on  the  addition  of 
nitric  acid.  The  bacilli  are  actively  motile,  something  between  bacilhi» 
coli  and  bacillus  typhosus.  They  do  not  develop  into  such  long  threads 
as  bacillus  typhosus ;  and  certainly  they  are  distinctly  more  uniform  than 
bacillus  coli.  Grown  in  milk,  strong  coagulation  is,  however,  produced 
in  24  hours  in  37^  C. 

Gelatin  plate  cultivations  of  the  organism  show  after  two  days  irre- 
gular, semi-transparent  superficial  colonies,  about  ^^  inch  in  diameter  r 
in  the  depth  of  the  gelatin  the  colonies  are  small  and  globular.  Streak 
sub-cultures  on  gelatin  grow  rapidly,  spreading  to  a  width  of  ^  inch  in 
24  hours,  and  exhibiting  a  very  delicate  tranerparent  edge.  Eventually 
the  streak  becomes  half  an  inch  or  more  in  width,  and  is  greyish  and 
semi-translucent.  Stab-cultures  in  gelatin  grow  well,  and  some  gas 
bubbles  appear  in  the  medium.  The  bacilli  when  g^own  on  gelatin  are 
much  shorter  than  bacillus  typhosus,  and  in  this  medium  closely  resemble 
bacillus  coli.     In  gelatin  sht^e  culture  they  form  gas  bubbles  abundantly. 

On  agar-agar,  at  37°,  growth  is  rapid,  a  thick  whitish  layer  being 
formed  quite  like  that  of  bar.illus  coli  or  bacillus  typhosus.  On  potato 
the  growth  is  thin,  white,  and  glntinous,  not  very  easy  to  see. 

This  bacillus  thus  resembles  bacillus  coli  in  its  important  cultural 
characters,  gelatin  and  agar-agar  cultures  being  impossible  to  distinguish 
from  those  of  B.  coli ;  it  resembles  it  also  in  yielding  indol,  in  forming^ 
gas  bubbles,  and  in  coagulating  milk.  It  differs  from  it  in  the  fact  that 
the  bacilli,  grown  in  broth,  are  longer,  larger,  and  much  more  actively 
motile  (B.  coli,  in  fact,  shows  under  this  condition  hardly  any  motility  at 
all).     It  differs  also  markedly  in  its  pathogenic  power. 

Two  guinea-pigs  were  inoculated  subcutaneously  in  the  groin  with  the 
peritoneal  fluid  of  one  of  the  last  guinea-pigs  in  Dr.  Klein's  bacillus  pro- 
digiosus  series  (which  had  been  inoculated  intraperitoneally  with  the  peri- 
toneal exudation  of  a  previous  member  of  the  series).  They  died  in  aboat 
36  hours,  and  each  presented  hsBmorrhagic  oedema  over  the  skin  of  the 
belly,  and,  as  well,  intense  peritonitis.  Cultures  from  the  heart-blood,  the 
subcutaneous  oedema  fluid,  and  the  peritoneal  exudation  all  yielded,  in 
both  animals,  pure  colonies  of  the  bacillus  septicsemite  of  the  guinea-pig 
No.  I.  No  single  colony  of  bacillus  prodigiosus  appeared  in  these 
cultures.  The  leucocytes  of  the  peritoneal  fluid  wei*e  crowded  with  the 
septicaemic  bacilli. 

With  the  condensation  fluid  from  agar-agar  cultures  derived  from  one 
of  the  above  animals  two  fresh  guinea-pigs  were  subcutaneously  inocu* 
lated  in  the  groin,  each  receiving  a  quarter  of  a  c.c.  of  the  fluid.     One 
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animal  was  found  dying   in   24  hour^,  and  was   killed  with  chloro-    App.  B.  No.  5. 
form.     At  the  seat  of  inoculation  was  a  large  subcutaneous  tumour  as  on  BioocTiufec. 
big  as  the  last  joint  of  a  man's  thumb,  partly  purulent  and  partly  ^n*  ^  ^^'  P- 
hocmorrhagic,  and  there  was  much  oodema  reaching  up  the  side  of  the 
belly.     The  oedema  fluid  swarmed  with  the  septiciemic  bacilli.     There 
was  peritonitis  with  flaky  lymph  about  the  liver,  and  in  the  peritoneum 
scanty  turbid  exudation  containing  crowds  of  bacilli,  which  also  were 
abundant  within   the  leucocytes.     The   spleen  and   siipra-renals  were 
enlarged,  but  the  other  viscera  appeared  normal.     Cultures  on  gelatin  and 
agar- agar  gave  the  following  results :  The  oedema  fluid  round  the  seat  of 
inoculation  yielded  mainly  colonies  of  the  bacillus  (No.  1)  which  had 
been   injected,  but  also  some   contamiuating  colonies  of  an  organism 
liquefying  gelatin.    The  peritoneal  exudation  yielded  pure  colonies  of 
the   septicaemia  bacillus   No.  1.      The  heart-blood  yielded   the  same 
bacillus  in  pure  culture. 

The  second  guinea-pig  died  in  36  hours,  and  showed  similar  post- 
mortem appearances.  Cultures  on  gelatin  and  agar  yielded  results  as 
in  the  first  case>  except  that  those  made  from  the  peritoneal  fluid  were 
not  quite  pure. 

Two  fresh  guinea-pigs  were  inoculated  subcutaneously  with  minute 
doses  of  the  bacillus ;  they  became  somewhat  ill,  and  died  in  ^ve  days. 
Both  showed  the  same  post-mortem  appearances.  There  was  much 
local  infiltration,  bloody  and  semi- purulent,  at  the  seat  of  inoculation, 
extending  over  most  of  the  skin  of  the  abdomen ;  and  in  the  groin  of 
each,  where  the  injection  had  been  made,  there  was  a  tumour  as  big  as  a 
hazel  nut.  No  peritonitis  occurred  in  either,  but  there  was  some  turbid 
gelatinous  fluid  in  the  pericardium.  The  spleen  was  enlarged,  dark,  and 
soft,  and  contained  some  whitish  granules.  The  heart-blood  of  each 
yielded,  on  culture,  profuse  and  abundant  growth  of  the  septicaemia 
bacillus.  No.  1,  and  the  same  was  the  case  with  the  peritoneal  fluid. 
The  oedema  fluid  from  the  skin  yielded  in  one  instance  pure  coloniej  of 
the  bacillus,  in  the  other  a  few  contaminating  colonies  were  present. 

Two  mice  were  inoculated  subcutaneously  in  the  back  with  half  a 
c.c.  of  a  two-days*  broth  culture  of  the  septicaemia  bacillus  No.  1.  Both 
died  in  less  than  24  hours;  one  had  no  local  changes  at  the  seat 
of  injection,  the  other  had  a  little  dryish  suppuration.  Cultures  made 
from  the  hesrt-blood  yielded  in  each  case  numerous  pure  colonies  of  the 
bacillus. 

Bacilhis  septic^emiie  of  the  guinea-pig  No.  2. — Found  in  the 
peritoneal  exudation  and  heart-blood  of  guinea-pigs  which  had  been 
intraperitoneally  inoculated  with  staphylococcus  pyogenes  aureus.  This 
bacillus  is  aerobic  and  does  not  liquefy  gelatin.  Grown  in  broth  it 
produces  a  uniform  turbiditj  with  a  white  deposit :  no  indol  re-action 
is  produced.  The  bacilli  are  smaller  and  shorter  than  bacillus  typhosus 
and  bacillus  septicaemiae  of  the  guinea-pig  No.  1,  and  resemble  in  size 
and  form  bacillus  coli. ;  they  are  however  very  actively  motile.  Grown 
In  milk  at  37°  C,  no  coagulation  is  produced ;  this  was  found  to  be 
constant,  the  experiment  being  repeated  on  several  difl*ereut  occasion. 
In  gelatin  shake  culture  this  organism  forms  gas  bubbles  abundantly. 

On  gelatin  and  on  agar-agar  the  growth  of  this  bacillus  closely 
resembled  that  of  bacillus  coli,  bacillus  typhosus,  and  bacillus  septicaemias 
of  the  guinea-pig  No.  1 ;  so  that  no  distinguishing  characters  can  be 
given.  From  bacillus  coli  and  from  bacillus  septica^miae  No.  1  it  is  clearly 
distinguished  by  its  inability  to  coagulate  milk,  and  by  the  absence  of 
indol  re-action  when  it  is  grown  in  broth.     From  bacillus  typhosus  it 
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A»F.  B,  No.  5.    is  distinguishable  only  bj  its  smaller  size  and  very  different  pathogenic 

OuBlooTlnfec.    pOWers. 

w"i^Tidre^''  ^•'^^  guinea-pigs  were  inoculated  subcutaneouslj  in  the  groin,  each 
with  i  c.c.  of  a  two-days'  old  broth  culture  of  this  bacillus.  Both 
became  ill,  and  one  developed  a  large  local  tumour ;  the  latter  animal 
died  in  four  days.  In  the  groin,  at  the  point  of  inoculation,  was  a 
tumour  as  big  as  a  pigeon's  eg^,  fiplid,  and  not  suppurating ;  the  skin 
over  it  was  inflamed,  and  hocmorrhagic  osdema  extended  for  some 
distance  around.  There  was  no  peritonitis  and  the  intestines  appeured 
normal.  The  liver  was  very  pale,  and  the  spleen  somewhat  enlarged 
and  dark  with  some  whitish  granules  in  it.  Cultivations  from  the  local 
tumour  yielded  a  pure  crop  of  the  bacillus  septic»mife  No.  2,  and 
cultures  of  the  heart-blood  yielded  also  numerous  pare  colonies  of  the 
same  bacillus. 

The  other  guinea-pig  died  24  hours  later.  There  was  found  some  semi- 
purulent  infiltration  at  the  point  of  inoculation,  but  no  tumour  such  as 
was  present  in  its  fellow.  In  other  respects  the  post-mortem  appeutmces 
in  the  two  corresponded.  The  cultures  made  from  the  heart-blood 
yielded  only  very  few  colonies — two  in  each  tube— of  the  bacillus 
septicaemise  No.  2 ;  no  other  organisms  were  present. 

Two  mice  were  inoculated  beneath  the  skin  of  the  back,  each  with 
half  a  c.c.  of  the  bacillus.  Both  died  within  24  hours,  and  showed 
local  OBdema  at  the  seat  of  inoculation.  Cultures  made  from  the  heart- 
blood  yielded  in  one  case  numerous,  in  the  other  fewer,  colonies  of  the 
bacillus.  There  were  in  one  tube  some  contaminating  colonies,  but  the 
large  majority  were  bacillus  septicaemias  No.  2 ;  and,  on  testing  them, 
these  were  found  not  to  coagulate  milk. 

From  these  observations  it  results  that  virulently  septicaemic  organisms 
may  appear  as  a  secondary  infective  agency  in  experiments  involving 
the  peritoneum  in  guinea-pigs,  the  probable  source  of  the  superadded 
infection  being  the  bowel.  The  interesting  question  is  therefore  opened 
up  as  to  how  far  similar  processes  may  occur  in  cases  of  abdominal 
disease  in  man.  There  can  indeed  be  no  doubt  that  there  exist  a 
number  of  organisms  closely  alliexl  to  bacillus  coli  communis,  but  difier- 
ing  from  that  organism  in  certain  chemical,  phtsiological,  and  patho- 
genic properties,  even  where  the  morphological  ancf  cultural  resemblances 
are  dose.  The  typhoid  fever  bacillus  is  one  of  this  group,  and  in  it 
must  also  be  placed  the  septicaemia  organisms  above  described.  Closer 
study  of  such  of  these  organisms  as  occur  in  man  is  much  to  be  desired. 
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No.  6. 

Report  on  the  Chbmical  Pathology  of  Diphtheria  in  relation  to  the    ^pp  b  No  « 
Stuptoms  of  the  Disease;  by  Sidney  Martin,  M.D  ,  F.R.C.P.  *_1-  •  ' 

•^  '  '  On  tho  Cheinltol 

In  mj  last  report*  I  dealt  with  the  chemical  pathology  of  diphtheria  SpMh^ki 
and  of  infective  endocarditis,  and  recorded  experiments  illnstrating  the  ^^ntoiisS* 
physiological  effects  of  the  poisons  found  in  patients  dying  from  these  ^si^n^*  ^^ 
diseases.     In  the  pi-*esent  report  I  propose  to  deal  with  the  bearing  of  Martin. 
theae  results  on  our  knowledge  of  the  symptoms,  more  particularly  of 
diphtheria.    The  investigation  of  the  chemical  pathology  of  diphtheria 
resulted  in  the  demonstration  of  the  following  points : — 

1.  That  the  bacillus  diphtherias  (the  '<  Klebs-Loeffler  "  bacillus)  is 

the  prime  cause  of  the  disease,  and  produces  its  effects,  not  by 
entering  the  body,  but  by  the  formation  of  a  fibrinous  membrane 
in  which  it  liberates  a  toxic  agent,  a  ferment  which  enters  the 
blood- stream. 

2.  This  ferment  (called  also  the  secondary  infective  agent)  digests 

the  proteids  of  the  body,  chiefly  in  the  spleen,  and  thus  forms  two 
kinds  of  products : — a  proteid,  of  the  nature  of  albumoses,  and  a 
non-proteid)  an  organic  acid. 
8.  Of  the  products,  the  albumoses  are  by  far  the  most  active.  They 
are  active  fever  producers ;  and  in  multiple  doses  they  cause  a 
progressive  paralysis,  dependent  on  a  characteristic  degenera- 
tion of  the  peripheral  nerves.  The  organic  acid  is  not  definitely 
a  fever  producer,  nor  does  it  produce  paUy ;  it  causes  however  a 
slight  degeneration  of  the  nerves. 
The  main  ground  on  which  these  results  were  based  was,  that  the 

bacillus  diphtheriaB  in  a  suitable  artificial  culture  medium  produced  the 

same  products  with  the  same  physiological  action  as  those  found  in  the 

bodies  of  human  beings  dead  of  diphtheria. 

In    proceeding    to   discuss    the    relation    of   these  results   to   the 

symptoms  observed  in  human  diphtheria,  the  following  points  will  be 

considered — 

1.  The  nature  of  the  false  membrane  and  its  relation  to  the  poisons 
found  in  the  tissues  of  diphtheria  patients. 

2.  The  evidence  of  the  action  of  the  specific  poison  in   cases  of 
diphtheria. 

a.  In  the  character  of  the  fever  produced. 

P,  In  the  action  on  the  respiration. 

y.  In  the  action  on  the  heart  and  circulation,  and  in  the  mode  of 
death. 

).  In  the  mode  of  onset  of  the  paralysis. 

3.  The  indications  of  treatment  from  a  consideration  of  these  results. 
1.  The  nature  of  the  false  membrane. — It  is  still  maintained  by  many 

persons,  as  a  reference  to  the  text-books  on  medicine  will  show,  that  tb^ 
false  membrane  formed  in  the  throat  and  larynx  in  diphtheria  is  secondacy 
to  a  general  disease.     This  view,  unsupported  by  any  facts  and  in 

*  Paper  in  Report  of  the  Medical  Officer  of  the  Local  Government  Board  for  1891-92 
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opposition  to  the  clear  clinical  demonstrations  of  Trousseau,  is  quite 
untenable.  The  false  membrane  in  diphtheria  is  the  seat  of  infectioD, 
and  is  the  cause  of  all  the  symptoms  and  sequels  of  the  disease.  This 
conclusion  is  based  on  the  following  facts : — 

(a.)  The  bacillus  diphtberis  is  found  in  the  false  membrane  and  in  the 
membrane  alone.  It  does  not,  in  the  naturally  acquired  diisease,  enter 
the  1^  mphatic  or  blood-stream,  and  does  not  Uieref ore  multiply  in  the 
body  generally.  Indeed,  even  when  this  bacillus  is  injected  subcu* 
laneously  into  animals,  its  growth  is  limited  to  the  seat  of  inoculaton  ;  it 
does  not,  like  the  bacillus  anthracis  or  like  septicaemic  micro-organisms, 
enter  the  blood  and  multiply  in  the  organs  of  the  body. 

(b.)  The  membrane,  which  consists  of  fibrin,  is  demonstrated  by  the 
results  of  chemical  analysis  to  be  in  a  state  of  partial  digestion,  i.e.^ 
besides  the  fibrin  there  are  present  in  it  some  of  the  digestive  products  of 
proteids,  viz.,  albumoses.  These  exist,  it  is  true,  in  very  small  amount, 
just  sufficient  to  indicate  that  digestion  of  the  fibrin  is  occurring. 
Pathogenous  bacteria,  as  I  have  shown,  are  capable  of  digesting  proteids, 
and  the  products  of  this  digestion  ore  the  agents  which  produce  the 
symptoms  in  infective  disorders.  The  amount  of  the  digestive  products 
in  the  false  membrane  is  not  by  itself  sufficient  to  produce  the  symptoms 
of  diphtheria. 

(c.)  There  i^,  however,  in  the  membrane  a  chemical  poison  which  pro- 
duces in  small  doses  all  the  characterbtic  symptoms  of  diphtheria ;  the 
fever  and  the  palsy  due  to  nerve  degeneration.  This  poison  in  a  single  dose 
will  produce  effects  only  tobe  accomplished  by  multiple  doses  of  the  diges- 
tive products  of  the  bacillus  diphtheriae  or  by  multiple  doses  of  the  albu- 
moses found  in  the  spleen  and  blood  of  patients  dead  of  diphtheria.  I  have 
considered  this  poison  to  be  a  proteolytic  ferment,  and  to  be  identical  with 
the  poison  described  by  Boux  and  Yersin  as  present  in  cultures  of  Uie 
diphtheria  bacillus  in  peptone  broth.  The  way  in  which  it  acts  in  tlie 
disease  is,  that  it  is  absorbed  into  the  blood-stream  and  digests  the  proteids 
of  the  body,  especially  those  of  the  spleen  ;  the  products  of  this  digestion, 
viz.,  the  diphtheria  albumoses  and  the  organic  acid,  being  the  actual 
agents  by  which  the  symptoms  of  diphtheria  are  product.  It  is  to 
he  clearly  understood,  however,  that  this  poison  existing  in  the  mem- 
brane has  not  been  isolated  and  demonstrated  to  possess  a  proteolytic 
action.  All  my  experiments  in  this  direction  have  hitherto  failed,  as 
also  did  those  performed  by  Roux  and  Yersin.  But  that  it  is  a  pro- 
teolytic ferment  is,  I  think,  a  fair  deduction  from  a  consideration  of 
the  results  of  the  experiments.  Pathogenous  bacteria  digest  proteids, 
i.e.y  when  they  are  grown  in  a  suitable  medium  containing  fibrin, 
alkali-albumin,  or  serum,  they  transform  the  contained  pn>teids  into 
digestive  products  of  two  classes, — albumoses  and  certain  non-proteid 
substances.  How  do  they  effect  this  change  ?  Do  they  take  into  their 
substance  the  proteids  as  fibrin,  alkali-albumin,  <&c.,  and  excrete  them  as 
albumoses  and  other  products ;  or,  do  they  excrete  some  agent  which 
transforms  the  proteids?  In  deciding  such  a  question  as  this,  one 
which  is  intimately  associated  with  the  yery  existence  of  the  bacterium, 
it  must  be  conceded  that  proteids  are  necessary  for  the  active  metabolism 
of  pathogenous  micro-organisms ;  the  necessity  of  this  food  consUtutiog, 
perhaps,  the  greatest  biological  difierence  between  pathogenous  and 
non-pathogenous  bacteria.  Analogy  and  experiment  would  lead  to  the 
conclusion  that  the  form  in  which  the  bacterium  absorbs  its  proteid  food 
is  in  the  form  of  albumoses  and  not  of  any  undigested  proteid.  Thus 
pepsin  and  trypsin  transform  the  proteids  in  the  stomach  and  small 
intestines  into  albumoses  which  are  re-transformed  into  the  proteids  of 
the  body  during  their  passage  into  the  lymph  or  blood-stream.   The  utility, 
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apirt  from  any  molecular  change  produced,  of  the  transformation  of  pro-     App.  b.  No.  6. 
teids  into  albumoses  during  the  process  of  digestion,  appears  to  be  that  on  theChemicai 
the  digestive  products  are  more  soluble,  more  diffusible,  and  hence  more  S?*u?{?^^iL 
easily  absorb^^d  and  manipulated  by  the  mucous  membrane.     It  is  pro-  relation  to  the 
bable,  therefore,  that  the  pathogenous  bacteria  perform  the  same  process  ii^S\^9*!hj 
and  absorb  their  proteid  food  in  the  form  of  albumoses.   If  this  conclusion  i>r.  Sidney  ' 
be  correct  (and  be  it  remarked  such  bacteria  flourish  in  peptone  broth),  Martin. 
they  are  likely  to  perfonn  the  digestion  of  proteids,  whether  in  an  artificial 
culture  medium  or  in  the  tissues  of  the  body,  by  means  of  an  excre- 
tion. I.e.,  a  proteolytic  ferment.     That  ferments  can  be  extracted  from 
the  bodies  of  pathogenous  bacteria  is  known,  just  as  they  are  extracted 
from  the  mucous  membrane  of  the  stomach,  from  the  pancreas,  from  the 
seeds  and  fruit  of  plants,  and  from  certain  fungi  {e.g.,  tethalium  septi- 
cum,  one  of  the  myxomycetes)«    But  although  ferments  may  be  extracted 
from  bacteria,  it  does  not  follow  that  bacteria  excrete  them  to  digest  the 
proteids  surrounding  them.    There  is  some  evidence,  from  a  micro- 
scopical examination  of  the   diphtheria  membrane,  that  the   bacillus 
excretes  a  substance  which  digests  the  fibrin.     In  sections  of  the  mem- 
brane in  some  capes  of  the  disease  this  is  seen  to  be  composed  of  three 
layers ;  the  most  superficial  being  the  layer  containing  groups  of  the 
bacillus  diphtherisB,  the  layer   beneath  this   being   composed  of  fine 
amorphous  granules,  and  the  hiwer  layer  (that  next  the  mucous  mem- 
brane) being  composed  of  fibrils  of  fibrin  with  leucocytes.     The  granular 
layer  of  the  membrane  is  evidently  composed  of  fibrils  of  fibrin  which 
have  been  broken  up  into  granules  as  in  the  process  of  digestion. 

To  sum  up  the  argument,  therefore: — (1)  there  exists  in  the 
diphtheria  membtane  a  substance  which  in  a  single  dose  accomplishes 
the  effects  achieve<l  only  by  multiple  doses  of  the  albumoses  found  in  the 
tissues  of  the  diphtheria  patient;  the  effect  of  this  infinitesimal  small 
dose  in  its  gradual  and  progressive  physiological  action  simulating  the 
efiect  of  the  bacillus  itself ;  (2)  the  membrane  in  diphtheria  is  in  a  state 
of  digestion,  whereas  the  bacillus  grows  only  near  the  surface;  and 
(3)  the  digestive  products  found  in  the  tissues  of  diphtheria  patients, 
although  possessing  the  same  physiological  action  as  the  membrane,  act 
only  when  administered  in  larger  and  in  multiple  doses,  hereby  warrant- 
ing the  conclusion  that  the  poison  existing  in  the  membrane  is  a 
proteolytic  ferment,  excreted  by  the  bacillus  dipbtheriro. 

It  is  thus  evident  that  in  the  diphtheria  membrane  there  are  two 
infective  agents :  one  a  living  organism,  viz.,  the  bacillus  diphtherisB, 
and  the  other  a  chemical  substance ;  and  that  it  is  the  latter  alone  which 
is  absorbed  into  the  tissues  of  the  body.  This  was  clearly  shown  in  my 
last  Report. 

It  is  necessary  also  to  draw  attention  to  another  point,  viz.,  the  relation 
of  the  amount  of  membrane  present  in  a  caee  of  diphtheria  to  the  amount 
of  albumoses  and  organic  acid  found  in  the  tissues.  It  is  probable  that  if 
a  large  amount  of  false  membrane  is  formed  consequent  on  the  growth  of 
the  bacillus  diphtheriae,  that  a  great  deal  of  the  chemical  poison  of  the 
membrane  is  likely  to  be  formed,  and  therefore  to  be  absorbed ;  and  such 
cases  are  considered,  and  rightly  so,  as  very  serious.  The  severity  of 
the  disease  does  not  however  <lepend  polely  on  the  amount  of  membrane 
formed  at  any  period  of  the  disease.  It  is  not  infrequently  observed 
clinically  that  cases  with  only  a  moderate  amount  of  membrane  in  the  throat 
readily  controlled  by  treatment,  die  nevertheless  suddenly.  And  in  this 
connexion    special  attention   may  be    drawn  to  Case    1*    (laryngeal 

*  Oo  page  149  <tf  last  yeurV  Keport  there  is  an  erratnm  in  the  Table  at  the 
bottrni  of  the  imge.  In  Case  I.  the  laryaz  alone  was  affected,  not  the  "  tonsils/' 
and  in  Case  111.  the  tOMils  were  affected. 
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(Upbtheria)  of  last  year's  Beport  (p.  148),  in  which  at  death  there  wa« 
only  a  few  erosions  of  the  laryngeal  mucoos  membrane,  although 
microscopically  a  few  flakes  of  membrane  with  bacilli  could  be 
detected.  In  this  case  nearly  one  gramme  of  albumoses,  and  over  0  *  25 
gramme  of  the  organic  acid,  were  extracted  from  the  organs,  and  were 
found  to  be  the  diphtheritic  poisons  by  their  producing  tl  e  nerve 
degeneration  in  rodents.  The  amount  of  membrane,  therefore,  is 
not  the  sole  criterion  of  the  severity  of  the  disease.  The  other 
bctor  which  is  important  is  the  facility  of  absorption  of  the  chemical 
poison.  There  can  be  little  doubt  that  the  layer  of  fibrin  between  the 
bacilli  and  the  mucous  membrane  is  a  barrier,  perhaps  only  a  slight 
one,  to  the  absorption  of  the  proteolytic  poison ;  that  in  the  case  just 
quoted  this  barrier  was  practiodly  al^nt,  and  that  therefore  absorption 
was  readily  accomplished.  It  is  also  probable  that  absorption  of  this 
poison  is  more  easy  when  the  membrane  is  in  the  nose  or  larynx,  or 
when  it  becomes  pultaceous.  These  last  cases  of  pultaceous  membimne 
are  always,  in  my  experience,  serious. 

One  point  in  connexion  with  the  poisons  found  in  the  bodies  of 
diphtheria  patients  may  be  mentioned  briefly.  "No  one  has  affirmed 
that  the  albumoses  found  are  not  really  present,  but  it  is  suggested  that 
they  owe  their  toxic  action  to  admixture  with  the  more  powei^l  poison 
absorbed  from  the  membrane.  Anyone  who  impartially  reads  the 
experiments  recorded  in  my  last  Report  will  see  that  this  proposition 
is  quite  untenable ;  and  the  reasons  may  be  again  briefly  stated.  The 
greater  part  of  the  diphtheria  poisons  is  found  in  the  spleen,  which  in 
a  healthy  state  contains  no  albumoses.*  If  the  poisonous  substance  is 
simply  absorbed  from  the  membrane,  why  should  it  accumulate  in  the 
spleen  and  not  in  the  blood  ?  (See  p.  149,  Beport,  1891-1892.)  Again, 
if  the  albumoses  found  in  the  spleen  derived  their  physiological  action 
from  mere  admixture  with  the  poison  absorbed  firom  the  membrane,  the 
effect  would  not  be  in  regular  proportion  to  the  dose.  That  their  dSect 
is  propoitional  to  the  dose  given  is  demonstrated  at  p.  152  of  my  last 
report;  and  not  only  so,  but  this  holds  good  for  every  individual 
case  of  diphtheria.  In  each  case  of  diphtheria  the  albumoses  obtained 
were  of  the  same  toxic  power. 

2.   The  evidence  of  the  action  of   the  specific  poison    in  cases  of 

diphtheria, 

St,  The  character  of  the  fever  produced, — In  typhoid  fever  and 
in  septic  fevers  the  chief  symptoms  of  the  disease  .are  exhibited  during 
the  fever,  a  fall  of  the  temperature  to  normal,  or  slightly  below  norma^ 
indicating  as  a  rule  the  commencement  of  convalescence.  This  in  tiie 
main  is  correct,  although  other  symptoms,  perforation  of  the  intestines 
and  thrombosis,  may  occur  in  the  afebrile  period.  These  results  cannot 
however  be  considered  as  features  of  the  disease  but  aa  pathological 
accidents.  In  diphtheria,  on  the  other  hand,  the  febrile  disturbance  is 
not  a  safe  guide  to  prognosis :  in  many  instances  while  the  disease  is 
acute — 1.«.,  while  there  is  still  membrane  preseni  and  no  fever — the  most 
serious  symptoms  supervene.  In  other  words,  in  many  cases  of  diphtheria 
the  initial  fever  is  of  short  duration,  and  afterwards,  during  an  afebrile 
or  only  slightly  febrile  period,  the  patient  gradually  succumbs  to  increasiBg 
asthenia— to  syncope,  with  sometimes  slight  signs  of  paralysis. 

*  See  Hallibarton,  Galstonian  Lectures,  "  Lancet,"  1898.  Mr.  Gourlay  examined 
the  tpleens  of  healthy  animals,  and  found  alhnmoses  absent.  Von  Ja^ksh  is  not 
correct  on  this  point,  and  it  is  possible  that  he  worked  with  spleens  whidi  vers 
taken  from  animals  with  infective  disorders  or  in  whidi  t&ne  was  incipient 
deoomposition. 
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An  ezamination  of  the  results  of  the  injection  of  multiple  doses  of  alba-    App.  b.  No.  e. 
moees  in  rabbits,  recorded  in  my  last.year's  report,  will  show  that  while  one  on  thcChemiciU 
animal  showed  dnring  the  whole  period  oonsidesable  fever,  most  of  the  Pathoio»  of 
animals  showed  at  first  a  febrile  disturbance  which  soon  passed  off,  JJSti^  ^  & 
leaving  the  animal  apparently  in  a  normal  condition ;  subsequently,  how-  fif  "£J^?'k 
ever,  i.e.,  in  the  afebrile  period,  attacks  of  dyspnoea  supervened,  with  a  Dr!  Sidney '   ^ 
gradually  progreBsive  weakness  and  palsy.    Two  stages  of  the  action  of  ***^*"- 
the  poison  were  thus  defined :  one  the  acute  febrOe  stage,  with  few 
symptoms  but  fever ;  the  second  the  afebrile  stage,  in  which  appeared 
severe    symptoms,   ending    in  death.      The    experimental   animals, 
therefore,  showed  exactly  what  occurs  in  diphtheria  in  man :  viz.,  cases 
with  high  fever  ending  in  detith,  and  cases  with  an  initial  febrile  period 
and  a  subsequent  afebrile  period  ending  also  in  death,— oind  during  the 
whole  time  the  nerve  degeneration  was  proceeding.    In  rabbits  twp 
other  symptoms  besides  fever  are  observed  in  the  acute  stage  of.  the 
poisoning  by  the  diphtheritic  albumoses,  viz.,  wasting  aud  diarrhoea.     In 
human  diphtheria  loss  of  flesh  is  not  a  marked  symptom,  and  the  well- 
nouri«hed  condition  of  most  of  the  children  dying  of  diphtheria  is  well 
known.     On  the  other  hand,  diarrhoea  is  a  symptom  not  constantly 
observed  in  acute   diphtheria ;  and  it  was  not  always  present  in  the 
experimental  animals,  only  those  showing  it  that  received  the  lar|;est 
dobee  of  the  poisons.     There  is  some  evidence  indeed  to  show  that  the 
diphtheria  bacillus  has  not  precisely  the  same  action  in  all  animals.   Thus 
when  injected   under  the  skin,  or  into   the    circulation   of   rabbits, 
fatty  degeneration  of  the  liver  is,  according  to  Roux  and  Yersin,  almost 
constantly  seen ;  and  in  some  cases  acute  nephritis.     In  guinea-pigs  the 
bacillus  produces  double  pleural  effusion,  and  in  cats  and  cows  (Klein) 
a  well-marked  fatty  degeneration  oi  the  cortex  of  the  kidney  is  a  result 
of  the  action  of  the  micro-organism.    In  cases  of  human  diphtheria,  as 
a  rule  the  organs  show  post-mortem  no  definite  naked  eye  changes, 
except  the  specific  broncho- pneumonia  occurring  in  connexion   with 
laryngeal  diphtheria.      The  heart  may  be  slightly  pale  to  the  naked 
eye,  but  its  muscle  Ls  firm  ;  the  liver,  spleen,  kidneys,  and  other  organs 
are  practically  normal.     Membrane  may  be  present  in  the  throat,  or 
only  a  puitaceous  muco-pus;  or  the  mucous  membrane  may  exhibit 
only  a  boggy,  congested  condition  ;  membrane  may  even  be  absent  (to 
the  naked  eye),  although  rarely  from  the  larynx  in  fatal  cases.     Yet  a 
chemical  examination  of  the  blooil  and  spleen  in  such  cases  reveals  the 
presence  of  relatively  large  quantities  of  specific  poisons,  albumoses  and 
an  organic  acid ;  and  microscopical  examination  of  the  nerves  reveals 
early  degeneration.*     The  results  of  the  post-mortem  examination  in 
rabbits  killed  with  these  diphtheria  poisons  are  the  same  as  those 
usually  found  in   fatal  cases  in  man ;  the  organs  are  normal  to  the 
naked  eye,  the  heart  muscle  being  somewhat  pale,  and  the  blood  being 
slow  to  coagulate  in  some  cases.    The  microscopical  examination  showed 
that  the  organs  were  normal  except  the  heart,  which  showed  extensive 
fatty  degeneration ;  the  nerves  had  undergone  extensive  degeneration. 
The  affection  of  the  heart  in  rabbits  is  the  point  in  which  the  action 
of  the  albumoses  differs  from  that  observed  in  some  though  not  in  all 
cases  of  diphtheria  in  man.     As  will  be  presently  seen,  this  action  of 
the  albumoses  in  producing  fatty  degeneration  of  the  heart  in  rabbits 
is  the  key  to  the  explanation  of  fatal  syncope  in  human  diphtheria. 

p.  The  action  of  the  diphtheria  poisons  on  the  respiration, — 
Attacks  of  dyspnoea,  sometimes  ending  fatally,  are  met  with  during 
the  course  of  acute  diphtheria  in  man,  irrespective  of  any  mechanic^ 

^  See  Beport,  1891-fS,  pp.  iei-6<. 
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obstruction  to  the  entrance  of  air  into  the  lungs,  or  of  anj  lung  compli- 
cation (bronchitis  or  broncho-pneumonia).  The  form  of  djrspncea 
referred  to,  is  to  be  ascribed  to  the  action  of  the  diphtheria  poisons 
circnlatitig  in  the  bodj.  Some  of  the  experimental  rabbits  exhibited  well- 
marked  dyspnoea,*  from  which  recovery  in  some  cases  occurred,  althoogfa 
in  other  cases  death  followed  the  attack.  This  effect  on  the  respiration  I 
have  since  attempted  to  study  in  a  monkey  (pages  432-33).  The  animal 
was  injected  intravenously  with  two  doses  (0*3  gramme  each),  making  a 
total  dose  of  0*38  gramme  of  diphtheria  albumoses  per  kilo,  of  body 
weight.  The  result,  as  shown  in  the  preceding  chart,  was  t  hat  ahhough 
there  was  but  little  effect  on  the  body  temperature  of  theani  mal,  yet  the 
respirations  per  minute  after  the  first  dose  were  greatly  increased, — 
rising  from  about  40  to  a  maximum  of  about  80  per  minute,  and  then 
falling  again.  The  second  dose  produced  a  similar  effect;  but  the 
respirations  remained  rapid  up  to  the  sixth  day  following  the  inocula- 
tion, falling  on  the  seventh  day  and  subsequently  to  between  30  and 
40  per  minute. 

A  similar,  though  less  marked  effect,  was  observed  in  another 
monkey  after  a  single  dose  of  0*3  gramme,  equal  to  about  0*23  gramme 
of  albumoses  per  kilo,  of  body  weight. 

These  experiments  show  that,  apart  from  dyspncea  resulting  from 
degeneration  of  the  nerves  of  respiration  (intercostal  and  phrenic),  the 
diphtheria  poisons  directly  affect  the  breathing,  increasing  the  number 
of  respirations  per  minute. 


y.   The  action  of  the  diphtheria  poisons  on  the  heart  and 
circulation. 

In  acute  human  diphtheria  there  is  evidence  of  the  heart  being 
affected  in  two  ways :  first,  as  regards*  acceleration  and  irregularity  of 
the  cardiac  beats  ;  secondly,  in  the  way  of  fatal  syncope. 

In  acute  diphtheria,  uncomplicated  by  lung  disease,  the  pulse  is  one  of 
the  most  valuable  means  of  prognosis.  Acceleration  or  irregularity  of 
pulse  occurring  during  the  febrile  or  afebrile  periods,  is  a  sign  of 
'<  cardiac  failui*e  ;"  it  is  not  apparently  due  to  an  affection  of  the  cardiac 
nerves  themselves,  but  to  a  direct  effect  of  the  poisons  on  the  cardiac 
muscle. 

All  the  experimental  rabbits  which  were  injected  with  the  diphtheria 
albumoses  or  organic  acid,  showed  well-marked  fatty  degeneration  of  the 
cardiac  muscle ;  and  this  was  found  in  rabbits  94  and  115  days  after  a 
single  injection  of  the  albumoses.  Not  only,  therefore,  is  there  evidence 
hero  of  a  direct  efiect  on  the  cardiac  muscle,  but  the  degeneration  lasted  a 
considerable  time,  up  to  16  weeks  after  the  injection.  Since  the 
albumoses  of  anthrax  and  of  infective  endocarditis  also  produce  fatty 
degeneration  of  the  cardiac  musclo  (although  not  so  markedly  a<4  the 
diphtheria  albumoses),  and  since  they  do  not  produce  degeneration  of 


♦  See  Beport,  1891-92,  p.  155. 
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the  nenresy  it  is  olear  that  these  albtunoBed  act  directly  on  the  cardiac    App.b.No.8, 
tntttctey  abd  indeed  are  cardiac  poison^.     It  is  true  ihat  in  most  cases  On  the  Ohemiofti 
of  acnte  diphtheria  in  man,  the  heart  mnscle  is  not  found  fattily  Diphth^^in 
degenerated,  and  that  the  heart  of  the  rabbit  appears  easily  affected  Sm^jSSiJSSf* 
by  these  poisons;  but  fatty  degeneration  of  a  living  tissue  is  only  the  i^®  J^Sey  *  ^' 
final  stage  of  some  interference  with  its  nutrition,  and  the  diphtheria  ^^^i^* 
poisons  in  a  fatal  <^ase  may  have  already  seriously  affected  the  heart 
without  producing  any  discernible  degeneration^  of  its  mnsclo.     The 
heart  musck  is,  however,  obviously  degenerated  in  certain  cases  of 
diphtheria  ;  first,  in  some  cases  dying  in  Syncope ;  secondly,  in  fiital 
cases  of  diphtheria  palsy. 

Fatty  degeneration  of  the  heart  muscle  is  a  feature  of  fatal  diphtheria 
paralysis;  I  have  examined  the  heart  muscle  in  three  cases  of  syncope 
and  cardiac  failure.  One  was  a  case  of  laryngeal  diphtheria  dying 
from  cardiac  failure.  The  heart  muscle,  after  staining  in  osmic  acid, 
showed  small  and  numerous  granules  in  every  fibre;  the  striation  of 
the  fibres  was  indistinct  but  had  not  disappeared.  The  second  case 
was  pharyngeal  diphtheria,  in  which  at  death  the  membrane  had 
di^^appeared ;  death  occurred  from  syncope.  The  heart  muscle,  stained 
in  olsmic  add,  showed  the  fibres  swollen  ;  some  of  them  containing  fatty 
granules,  and  some  appearing  longitndimilly  striated.  In  the  third 
diphtheria  patient  who  died  of  syncope,  every  fibre  in  the  heart  muscle 
showed  fatty  degenerati6n,  the  transverse  striation  being  completely  lost. 

There  is  thus  evidence  that  even  in  acute  diphtheria  in  man  the 
heart  muscle  may  show  degeneration.  The  conclusions  to  be  borne  in 
mind,  therefore,  are  that  the  signs  of  cardiac  failure  in  diphtheria  are 
due  to  a  direct  effect  of  the  diphtheria  poisons  on  the  cardiac  muscle ; 
and  that  the  fatal  syncope  which  not  infrequently  occurs  is  essentially 
cardiac  in  origin. 

In  the  later  stages  of  acute  diphtheria  where  death  is  not  obviously  due 
to  cardiac  failure,  there  is  nevertheless  evidence  of  the  action  of  the 
diphtheria  poisons.  Thus  in  the  late  afebrile  or  slightly  febrile  stage, 
patients  are  prostrate,  their  strength  gradually  failing,  paralysis  of  the 
palate  often  supervening  or  the  knee-jerks  disappearing.  These  are  all 
evidences  of  the  action  of  the  poisons,  as  is  shown  by  their  effect  on 
rabbits.  Even  in  those  cases  that  die  with  signs  of  inflammation  of  the 
kidneys,  this  condition  goes  pari  pcum  with  increasing  prostration  and 
slight  paralysis  of  the  palate. 

I.  The  mode  of  onset  of  the  paralysis. 

The  cases  of  palsy  which  supervene  during  the  acute  disease  or  imme- 
diately after  it,  are  readily  explained  by  the  results  of  the  experiments 
recorded  in  my  last  report.  The  diphtheria  poisons  act  specifically  on 
the  nerves,  producing  degeneration ;  and  they  are  present  in  the  body  of 
patients  suffering  from  diphtheria.  This  nerve  degeneration  may  indeed 
occur  in  the  acute  disease,  as  in  the  two  cases  recorded  in  my  last 
report  (p.  1G2, 1891-92). 


Digitized  by  VjOOQ IC 


436 


Apf.  B.  No.  6. 

On  the  Chemical 
Patholog^r  of 
Diphtheria  in 
relation  to  the 
Symptom!  of 
the  liiMaae ;  by 
Dr.  Sidney 
Martin. 


After  the  acute  disease  is  past  and  the  patient  is  said  to  be  devoid 
of  symptoms,  the  palsy  may  come  on  in  a  week  or  fourteen  days,  or  even 
after  several  weeks.  It  is  my  experience  that  patients  are  never  quite 
well  between  the  cessation  of  the  acute  disease  and  the  onset  of  the 
palsy.  They  are  anaemiCy  or  languid,  indisposed  to  exertion,  and  easilj 
tired :  symptoms  in  their  case  not  solely  explicable  as  appertaining  to 
the  state  of  convalescence  from  an  acute  disease,  but  due  in  ^preatpart  to 
the  fact  that  they  have  still  the  diphtheria  poisons  in  their  body,  or  that 
this  has  already  produced  an  early  d^eneration  of  the  nerves  which  will 
progress  and  culminate  in  a  recognisable  palsy.  The  evidence  for  these 
statements  is  as  follows.  I  have  not  had  the  opportunity  of  examining 
chemically  the  tissues  of  a  patient  in  whom  diphtheria  palsy  supervened 
some  time  after  the  acute  disease,  because,  fortunately,  such  patients 
usually  recover.  But  the  following  facts  brought  out  by  the  investiga* 
tion  must  be  borne  in  mind : — 

1.  The  spleen  is  a  repository  of  the  poison ;  this  is  shown  dearlj  by 

the  large  amount  of  poison  extracted  from  it  in  fatal  cases 
(p.  1 19,  op.  cit.).  Moreover,  facts  have  been  set  forth  to  show 
that  in  the  spleen  the  albumoses  and  acid  are  numufactured  by 
means  of  the  poison,  probably  a  ferment,  produced  in  the  diph> 
theria  membrane.  This  being  so,  these  poisons  must  be  excreted 
before  recovery  is  com]»lete,  and  pending  their  excretion  in  the 
urine — in  their  passage  from  the  spleen  into  the  blood  and  through 
the  kidneys — they  are  circulating  through  the  body.  Thus 
during  the  excretion  of  the  poisons  the  nerves  are  again  exposed 
to  their  action,  which  culminates  often  in  a  recognisable  paralysis. 
I  say  *^ recognisable^*  palsy,  for  the  ex^ieriments  show,  and 
the  examination  of  the  nerves  in  human  diphtheria  also  shows, 
that  there  may  be  degeneration  of  the  nerves  without  any 
definite  symptoms  of  palsy;  and  that  although  there  may  be 
only  slight  signs  of  weakness,  the  nerve  degeneration  found 
post-mortem  may  be  exceedingly  widespread.  Thus  in  a 
particular  rabbit  though  every  small  nerve  examined  showed 
degeneration,  there  was  during  life  only  slight  weakness  of  the 
hind  legs.  (See  my  report  of  1891-92,  p.  155,  Plates  XI.  and 
XII.) 

2.  Not  only  in  the  early  stages  is  the  nerve  degeneration  out  of  all 

proportion  to  («.e.,  more  extensive  than)  the  palsy,  but  this 
degeneration  is  a  very  slow  process.  In  acute  diphUieria  there 
is  evidence  of  degeneration  of  the  nerves ;  but  here  again  the 
d^eneratioti  is  a  slow  process  in  the  manner  in  which  it  affects 
the  anatomical  elements  of  the  nerve.  First,  the  white  substance 
of  Schwann  becomes  attenuated  and  disappears ;  and  the  degene- 
ration  may  not  in  a  particular  lesion  proceed  farther  than  this, 
in  which  case  at  the  part  of  the  nerve  affected  the  primitive 
sheath  and  axis-cylinder  are  the  only  parts  of  the  nerve  fibre 
iutact.    But  when  the  degeneration  advances  further,  the  axis 
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cylinder   becomes    attenuated  and  ruptured,   and  in  this    case    App.  B.  No.  6. 
there  results  degeneration  of  the  muscle- fibre  involved.     All  this  On  the  Chemical 
was  fully  set  forth  in  my  last  report.  Diphtl^L^m 

The  points  I  virish  to  bring  out  now  are,  that  during  the  acute  disease  the  Symptoms  of 
nerves  have  commenced  degenerating,  and  that  the  recognisable  symptoms  jy?,  siSiey  *   ^ 
of  such  degeneration  only  make  their  appearance   at  a  certain  period  ^^^"* 
(7-14  days)  after  the  acute  disease ;  and  for  the  reason  that  the  original 
degeneration  has  been  later  and  further  aided  by  the  excretion  of  the 
poisons  formed  in  the  spleen.     The  fact  really  is  that  the  apparently 
convalescent  stage  of  cases  of  diphtheria  in  which  palsy  supervenes,  is  not 
really  convalescence,  but  a  period  during  which  a  slow  degeneration  of 
the  nerves  is  still  proceeding. 

A  few  remarks  may  also  be  made  about  the  palsy  of  the  palate. 
In  many  cases  diphtheria  palsy  does  not  proceed  any  farther  than 
afiecting  the  palate,  and  in  others  the  palsy  of  the  palate  is  but  the 
precursor  of  a  general  paralysis.  The  explanation  is  that  the  palsy 
of  the  palate  is  due  to  the  effect  of  the  poison  found  in  the  diphtheria 
membrane  in  the  throat.  This  poison  is  absorbed  through  the  palate, 
and  thus  has  an  opportunity  of  affecting  the  nerves  in  it.  The  reason 
that  the  palatine  nerves  sometimes  (but  not  invariably  as  I  have 
seen)  show  an  interstitial  as  well  as  a  parenchymatous  change,  while  the 
other  motor  and  sensory  nerves  show  only  a  parenchymatous  degenera- 
tion, is  that  in  the  locality  where  the  membrane  was  present  there 
are  commonly  signs  of  inflammation  which  extend  to  the  connective 
tissue  of  the  nerve-bundles. 

3.  The  indications  of  treatment  from  a  consideration  of  the 
experimental  results. 

The  experimental  results  demonstrate  that  the  danger  to  life  in 
diphtheria  is  from  two  sources  ;  first,  the  membrane  which  is  the  cause 
of  the  early  symptoms  of  the  disease,  secondly,  the  poisons  which  are 
found  in  the  tissues  of  the  body,  especially  in  the  spleen. 

1.  The  membrane  contains  two  sources  of  danger ;  one  the  bacillus 
diphthcrisB  actively  growing  on  its  surface,  the  other  the  excretion  of 
the  bacillus — which  excretion  when  absorbed  produces  the  albumoses  and 
organic  acid  which  are  the  poisons  causing  the  general  symptoms  of  the 
disease.  The  plain  indication  of  treatment  is  therefore  to  remove  as  much 
membrane  as  possible  (if  necessary  under  an  anaesthetic),  and  apply  anti- 
septic remedies.  The  application  of  antiseptics  alone  is  not  sufficient,  as, 
although  such  application  may  control  the  growth  of  the  bacillus,  it  will 
not  reach  the  chemical  poison  in  the  membrane.  In  some  cases,  when 
the  membrane  is  soft  and  almost  pultaceous,  it  is  of  course  impossible 
to  remove  it ;  but  when  it  is  firm  and  leathery  it  is  readily  taken  away 
with  forceps  or  a  curette.  After  tracheotomy,  too,  the  more  membrane 
that  can  be  removed  the  better  it  is  for  the  patient.  The  only  objection 
that  can  be  raised  against  the  removal  of  the  membrane  is  that  thereby 
the  facility  of  absorption  is  increased.  This  might  be  so  if  the  bacillus 
diphtherias  were  capable  of  entering  the  tissues  and  growing  there ;  but 
E    76910.  F  y 
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App.  b.  No.  6,  it  has  not  this  power.     Kemoval  of  the  membrane  in  diphtheria  is  in 

Oa theChemicai  reality  only  the  removal  of  a  foreign  body ;  in  this  case,  too,  one  which 

2iphti^a*fn  ^®  "^'  inert,  but  which  is  a  most  virulent  poison. 

SmptOTMS^         2-  There  is  at  present  no  remedy  known  which  will  counteract  the 

BrS^S&y'^^  effects  of  the  diphtheria  poisons  present  in  the  tissues.    All  that  can 

y^Bx^i^  be  done  is  by  stimulating  remedies  to  guard  against  cardiac  failure^  and 
to  aid  the  excretion  of  these  poisons  by  the  urine. 

In  my  next  Report  I  shall  deal  with  the  chemical  pathology  of  tetanus. 
During  the  past  year  I  have  been  investigating  chemically  eight  cases 
of  this  disease,  but  my  experiments  are  not  yet  sufficiently  advanced  for 
publication. 
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APPENDIX  C. 


Water  Filtration  and  Cholera/  by  Professor  R.  Koch,  of  App,  a 
Berlin.  (Translated  from  the  German  by  Albert  J.  A.  Ball,  OnWateT'i 
Esq.,  B.A.,  of  the  Local  Gk)VERNMENT  Board.)!  Futrationand 

By  all  invostigators  of  cholera,  whose  judgment  has  not  been  warped 
by  fantastic  fancies  as  to  telluric  or  cosmic  influences,  or  by  a  wilful 
adherence  to  theories  refuted  long  ago,  a  more  or  less  great  importance 
has  always  been  attributed  to  water  as  a  conductor  of  cholera  infection. 
The  opinions  differ  only  in  this,  as  to  how  great  was  the  influence  of 
water.  Several  have  gone  distinctly  too  far  in  this  respect,  in  that,  led 
by  occasional  suprising  observations,  they  declared  water  to  be  the 
exclusive  conductor  of  the  chotera  germ.  As  to  these,  the  designation 
much  in  vogue  in  recent  times  of  "  water  fanatics  "  or  "  water  theorists  " 
may  be  not  improperly  used.  That  I  do  not  belong  to  this  class  of 
cholera  investigators  will  be  readily  admitted  by  everyone  who  knows 
what  I  have  up  to  now  faid  and  written  about  cholera.  I  have  always 
contended  that  according  to  past  experience  the  direct  communication 
of  cholera  from  person  to  person  was  possible,  though,  by  all  appearances, 
it  did  not  occur  very  frequently,  but  that,  on  the  other  hand,  in  the  real 
epidemics  and  great  outbreaks  of  cholera,  the  chief  importance  is  to  be  attri- 
Imted  to  indirect  transmission  by  various  agencies  of  the  cholera  germs, 
and  that  water  is  one  of  the  most  important  among  these.  From  some 
examples  I  have  also  tried  to  show  further,  that  under  certain  conditions 
water  has  played  the  role  which  has  been  attributed  to  it ;  but,  as  far  as 
my  knowledge  goes,  I  have  never  expressed  any  opinion  as  to  the 
extent  to  which  this  factor  is  to  be  considered  as  suflicient.  A  definite 
judgment  on  this  point  could  not  be  formed  at  present,  since  the  earlier 
investigations  ns  to  the  relations  of  cholera  to  water  were  always  made 
from  a  one-sided  point  of  view,  and  were  therefore  seldom  free  from 
objection.  Why,  under  these  circumstances,  they  wish  to  make  me  out 
to  be  a  "  drinking-water  fanatic ''  I  cannot  properly  understand.  It 
almost  looks  as  if  it  were  wished  to  force  on  me  those  opinions  which 
could  most  easily  be  refuted. 

In  the  last  epidemic,  as  no  one  who  is  in  earnest  would  dispute,  water 
played  a  very  important  part.  Nevertheless,  we  cannot  even  now  know 
whether  this  will  be  the  case  in  the  future,  and  it  is  certainly  better  to 
defer  a  delinite  judgment  as  to  the  extent  of  the  influence  of  water  until 
we  have  collected  further  and  more  suflScient  experience.  But  last  year 
has  again  shown  that  we  have  every  reason  in  the  future  to  give  our 
greatest  attention  to  water-supply. 

The  cholern  epidemic  in  the  three  towns  of  Hamburg,  Altona,  and 
Wandsbeck  has  been  in  this  respect  instructive  in  the  highest  degree. 
These  three  towns,  which  are  contiguous  to  each  other  and  really  form 
a  single  community,  do  not  differ  except  in  so  far  as  each  has  a  separate 
and  a  different  kind  of  water-supply.  Wandsbeck  obtains  filtered  water 
from  a  lake  which  is  hardly  at  all  exposed  to  contamination  with  faecal 

*  Separat-Abdnick  aus  der  Zeitschrift  filr  Hygiene  und  Infeetions-KrankheiteD, 
Vierzehnter  Band,  1893. 

t  The  translator  has  often  preferred  to  translate  Professor  Koch  lilenilly  rather 
than  risk  sacrifice  of  the  author's  meaning  by  a  choice  of  more  appropriate 
English. 

F  r  2 


Digitized  by  VjOOQ IC 


440 

App^C.       matter  ;  Hamburg  obtains  its  water  in  an  an  filtered  condition  from  the 
On  Water  Elbe  above  the  town,  and  Altona  obtains  filtered  water  from  the  Elbe 

§iSSiiTb^x)f.  ^^^^^  ^^®  town.     Whereas  Hamburg  was  notoriously  badly  visited  by 
Koch.   *  cholera,  Wandsbeck  and  Altona,  if  one  excepts  the  cases  brought  thither 

from  Hamburg,  were  nearly  quite  free  from  the  disease.  Most  surprising 
were  the  conditions  of  the  cholera  epidemic  along  the  boundary  between 
Hamburg  and  Altona.  On  both  sides  of  the  boundary  the  conditions  of 
soil,  buildings,  sewerage,  population,  everything,  shortly,  of  importance 
in  this  respect,  were  the  same,  and  yet  the  cholera  in  Hamburg  went 
right  up  to  the  boundary  of  Altona,  and  there  stopped.  In  one  street, 
which  for  a  long  way  forms  the  boundary,  there  was  cholera  on  the 
Hamburg  side  whereas  the  Altona  side  was  free  from  it.  Indeed,  in 
the  case  of  a  group  of  houses  on  the  so-called  Hamburger  Platz,  the 
cholera  marked  out  the  boundary  better  than  anyone  having  the  map  of 
the  frontier  between  Hamburg  and  Altona  before  him  could  have  done. 
The  cholera  not  only  marked  the  political  boundary,  but  even  the 
boundary  of  the  water-supply  between  tbe  two  towns.  The  group  of 
houses  referred  to,  which  is  thickly  populated  by  families  of  the  working 
class,  belongs  to  Hamburg,  but  is  supplied  with  water*  from  Altona ; 
and  it  remain  dd  completely  free  from  cholera,  whereas  all  around  on  the 
Hamburg  territory  there  were  numerous  cases  of  disease  and  deaths. 
Here  we  have  to  do  with  a  kind  of  experiment  which  was  performed  on 
a  population  of  over  100,000,  but  which,  in  spite  of  its  immense  pro- 
portions, complied  with  all  the  conditions  which  one  requires  from  an 
exact  and  perfect  experiment  in  a  laboratory.  In  two  great  populations 
nearly  all  the  factors  are  the  same,  one  only  is  different,  and  that  the 
water-supply.  The  population  supplied  with  unfiltered  water  from  the 
Elbe  is  seriously  visited  by  cholera;  the  population  supplieil  with  filtered 
water  is  only  visited  by  the  disease  to  a  very  small  extent.  This 
difference  is  all  the  more  important  as  the  water  of  Hamburg  is  taken 
from  a  place  where  the  Elbe  is  relatively  but  little  contaminated; 
whereas  Altona  resorts  to  the  water  of  the  Elbe  after  it  has  received  all 
the  liquid  and  faecal  refuse  of  800,000  people.  Under  these  conditions 
there  is  no  other  explanation  for  the  scientific  thinker  but  that  the 
difference  in  the  incidence  of  the  cholera  on  these  two  populations  was 
governed  by  the  differences  in  the  water-supply,  and  that  Altona  was 
protected  against  the  cholera  by  the  filtration  of  the  water  of  the  Elbe. 

It  will  not  do  to  ignore  this  fact,  and  the  only  course  open  to  us  is  to 
endeavour  to  show  its  bearing  on  the  nature  of  cholera.  As  in  this 
case  we  are  dealing  with  an  epidemiological  fact  of  the  first  importance 
which  is  before  us  perfectly  clear  and  obvious,  and  which,  because  it 
lends  itself  so  easily  to  be  tested  later  on  and  supplemented  in  every 
direction  as  to  the  correctness  of  the  observation,  and  which  therefore  is 
in  this  respect  quitt;  unique,  we  have  a  right  to  demand  of  every 
invastigator  of  cholera  who  claims  consideration  for  his  opinion  that  he 
should  face  this  fact  and  should  take  up  a  definite  attitude  with  regard 
to  it. 

For  a  bacteriologist  there  is  nothing  easier  than  to  give  an  explanation 
of  the  restriction  of  the  cholera  to  the  territory  of  the  Hamburg  water- 

♦  Besides  this  group  of  houses  there  is  on  the  Hamhorg  territorj  only  the  brewery 
in  St  PauU,  which  obtains  ito  water  from  Altona.  The  assertions  that  there  wtro 
other  houses  at  Hamburg  which  received  their  water-supply  firom  Altona,  and  yet 
had  cholera,  and  that  there  were  houses  in  the  town  of  Altona  which  received  their 
water  from  Hamburg  without  suffering  from  cholera,  are  completely  untrue,  as 
I  can  most  certainly  assert  on  information  personally  obtained  by  me  in  Altona 
and  Hamburg. 


Digitized  by  VjOOQ IC 


441 

supply.     He  need  only  point  out  that  cholera  bacteria  were  brought         app.  0. 
into  the  Hamburg  water  either  from  the  Hamburg  sewei-s,  or  what  is  ^  ^^^ 
much  more  probable,  from  the  excrements  of  persons  suflfering  from  Filtration  and 
cholera  who  were  living  on  the  boats  anchored  near  the  place  from  ^^•^^^"^'' 
which  the  water-supply  was  obtained,  and  then  assume  that  afterwards 
more  or  less  numerous  cases  of  cholera  must  occur  among  those  who 
use  this  water  according  to  the  degree  of  its  impurity.     The  town  of 
jWandsbeck  was  spared  because  its  water  was  not  exposed  to  a  con- 
tamination  of  this  character,   and  was,    moreover,    filtered.     Altona 
obtained  water  which    at  its   source   was   much   worse   than   that  of 
Hamburg,  but  which  by  careful  filtration  was  completely,  or  nearly 
completely,  freed  from   cholera  bacteria.     This  view   is   in   complete 
accoi dance  with  all  past   bacteriolo«>ical   experiences,   and,   with   our 
present    knowledge     respecting     infectious     matter,     it    contains    no 
contradictions  and  is  not  forced  or  artificial 

Why  one  should  wish  to  attribute  the  Hamburg- Altona  cholera  to 
-cosmic,  telluric,  or  purely  meteorological  factors  is  a  puzzle  to  me;  for 
sky,  sun,  wind,  rain,  &c.,  were  absolutely  equally  distributed  on  the  two 
sides  of  the  boundary  of  the  territory.  I  hardly  think  that  any  attempt 
will  be  made  to  find  an  explanation  from  this  point  of  view. 

I  was  particularly  interested  in  what  the  "  soil  theorists,"  or 
^'  loealists,"  as  they  now  prefer  to  call  themselves,  would  say  about  the 
Hamburg-Altoiia  cholera.  Thus  far  they  appear  to  admit,  though 
45omewhat  unwillingly,  the  real  epidemic  remained  restricted  to  the 
territory  which  obtained  unfiltered  water  from  the  Elbe,  and  that 
therefore  the  unfiltered  water  must  have  exercised  some  influence ;  but  the 
explanation  as  to  how  this  influence  made  itself  felt  through  the  medium 
jof  the  soil  is  given  in* so  unsatisfactory  a  manner  that  I  should  hesitate 
to  discuss  it  if  it  did  not  come  from  so  respected  an  authority. 

The  "  localistic  "  view  is  to  the  effect  that  the  water  did  not  have  an 
^* infective"  but  a  "predisposing"  influence;  that  in  this  way  the 
anfiltered  water  brought  filth  into  the  dwelling,  into  the  streets,  and  to 
the  soil,  and  that  it  thus  created  a  suitable  soil  favourable  to  the 
•development  of  the  cholera  germ.  But  the  respected  **  localist "  has  in 
his  difficulty  not  considered  how  immeasurably  small  ihe  amount  of 
filtli  is  which,  through  the  use  of  water  even  in  unfavourable  circumstances, 
can  be  brought  into  dwellings  and  to  the  soil,  compared  to  the  much 
greater  quantities  of  filth  which  daily  life  brings  to  the  dwelling,  and 
which  is  continually  being  accumulated  in  streets  and  courts  by  men  and 
animals.  He  has  also  not  considered  that  the  Elbe  water  which  is  taken 
in  at  the  waterworks  does  not  receive  regularly,  but  only  quite  ex- 
ceptionally, and  this  at  high  tide,  an  admixture  with  the  sewage  of  the 
town  of  Hamburg.  He  appears,  however,  and  that  is  the  greatest 
objection  that  can  be  made  to  his  contention,  to  have  completely 
forgotten  that  Hamburg  is  one  of  the  very  best  drained  towns,  and  that 
it  is  supplied  with  contrivances  which  convey  the  filth  in  the  quickest 
way  possible  from  the  houses,  courts,  and  streets,  beyond  the  limits  of 
the  town.  What,  indeed,  is  the  use  of  drainage  if  it  is  not  able  to 
remove  and  render  harmless  so  bmall  an  addition  of  organic  matter 
which  is  brought  in  by  unfiltered  waicr  ?  The  soil  theory  could  not 
have  given  a  more  perfect  proof  of  its  complete  failuic  than  by  making 
this  unfoitunate  attempt  at  an  explanation. 

In  any  case  the  "  localists "  will  in  future  have  to  look  upon  the 
filtration  of  water,  not  as  a  secondary  matter,  but  as  a  very  useful  and, 
under  certain  circumstances,  indi8i)en8able  measure.     And  here,  again. 
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App.  c.       we  note  what  is  seen  in  so  many  other  cases,  that  one  can  have  different 
On  Water  views  as  to  the  explanation  of  a  fact,  but  that  one  nevertheless  arrives  at 

oSS**^*!b^  f  *^®  same  result  ns  regards  practical  treatment. 

Koch.  *  *       The  Hamburg- Altona  cholera  has  given  us  an  mdisputablu  proof  that 

the  filtration  of  water  by  sand,  in  the  way  in  which  this  is  done  at 
Altona,  gives  a  practically  sufficient  protection  a;;ainst  cholera  infection* 
I  specially  say  that  if  the  filtration  is  to  be  a  protection  it  must  be  performed 
as  ic  is  in  Altona.  I  know  a  fairly  large  number  of  waterworks  with 
methods  of  filtration,  and  I  know  that  only  a  few  of  them  keep  so  strictly  to 
the  rules  which  are  now  considered  best  for  the  filtration  of  water  as  Altona 
does,  and  I  have  every  reason  to  suppose  that  the  protection  firom 
cholera  would  not  eveiy  where  have  succeeded  so  well  as  in  Altona. 

In  order  to  make  myself  intelligible  to  those  readers  who  have  no 
special  knowledge  of  tha  technique  of  water  filtration,  I  must  now 
consider  more  closely  some  of  the  procedure  which  takes  place  in  filtration 
by  sand. 

The  problem  of  filtration  is  to  purify  water  from  the  matter  held  in 
suspension.  Matter  which  has  been  dissolved  [in  the  water]  goes  through 
the  filter  with  hardly  any  or  no  perceptible  change.  As  the  chemical 
investigation  of  water  has  chiefly  to  deal  with  inquiry  into  the  constitu- 
ents which  have  been  dissolved  it  cannot  aid  in  studying  the  processes 
of  filtration.  But  in  earlier  days  one  was  so  much  accustomed  to  judge 
the  character  of  water  according  to  its  chemical  characteristics  that,  in 
complete  ignorance  of  what  took  place  in  the  process  of  filtration,  one 
attempted  to  test  and  regulate  the  process  chemically.  I^aturally  no 
useful  result  ever  came  of  this.  The  specialists  in  filtration  bad  found 
this  out,  even  in  early  times,  and  had  attempted  to  obtain  aid  in  some 
other  way.  They  tested  the  water  in  glass  or  metal  cylinders,  the  so- 
called  *'  water-tests,"  as  to  its  transparency  before  and  after  filtration, 
and  according  to  the  result  they  have  judged  of  the  value  of  the  sand 
filters.  By  this  simple  means  they  succeeded  in  discovering  the  most 
important  conditions  for  a  sufficient  purification  of  water  from  its 
suspended  constituents.  From  this  it  appeared  that  the  real  filtration 
does  not  take  place  in  the  sand,  but  that,  by  a  deposit  from  the  still 
unpurified  water,  a  layer  of  mud  is  formed  on  the  top  of  the  sand,  and 
l^at  this  layer  of  mud  which  is  over  the  sand  is  the  real  filter  which 
retains  the  suspended  constitumits  from  the  water.  In  the  process  of 
filtration  the  important  point  is,  first,  that  a  proper  thin  layer  of  slime 
should  be  formed  and  that  it  should  not  be  disturbed  during  the  procesa 
of  filtration,  and  that  when  by  further  continuous  deposit  of  filth  it 
becomes  too  thick,  and  therefore  too  impermeable  to  water,  it  should 
be  removed.  According  to  all  appearance,  different  natural  waters  are 
capable  of  producing  the  filtering  mud  layer  in  very  different  degrees ; 
according  to  the  amount  of  mineral  and  vegetable  suspended  matter 
held  in  suspension.  Some  river  waters  which  are  especially  rich  io 
clay  constituents  can  deposit  a  good  filtering  mud  layer  in  eight  or  ten 
hours.  Other  kinds  of  water,  having  vegetable  matter  in  suspension, 
require  a  longer  time^  at  least  24  hours,  to  form  this  deposit.  At  certain 
periods  of  the  year,  especially  at  the  time  of  the  so-called  "  water-bloom,** 
owing  to  the  appearance  of  innumerable  microscopic  algas,  the  vegetable 
constituents  suspended  in  the  water  are  increased  to  an  extraordinary 
extent,  and  are  of  a  particularly  slimy  character,  and  form,  therefore^  a 
layer  which  in  a  few  days  becomes  nearly  impermeable  to  water  and 
must  be  removed.  From  these  brief  remarks  it  appears  that  in  sand 
filtration  we  are  not  dealing  with  so  simple  a  matter  as  is  often  supposed. 
It  has  also  been  discovered  that  in  the  gradual  wearing  out  of  the  sand 
layer,  it  should  never  be  allowed  to  get  below  a  certain  thickness,  about 
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30  cm.,  and  that  a  certain  pace,  about  100  m.m.   (3*95  inches)  in  the   ,     App.  c. 
hour,  must  be  allowed  for  the  downward  movement  of  the  water  through  q^  jj^^^ 
the  sand  layer  to  obtain  the  most  perfect  purification.     Some  further  Piitration  and 
rules  of  filtration  of  less  importance  need  not  be  noticed  here ;  those  koo^'  ^^  ^^^ 
which  I  have  given  are  the  most  important  and  are  sufficient  to  an 
understanding  of  that  which  follows. 

If  in  the  process  of  filtration  any  disturbance  takes  place,  and  the 
above-mentioned  rules  cannot  therefore  be  observed,  this  will  at  once  show 
itself  in  the  character  of  the  filtered  water.  It  no  longer  obtains  the 
complete  transparency  when  investigated  by  the  "  water- tests."  To  the 
consumer  this,  it  is  true,  is  hardly  ever  noticeable,  for  even  water  in- 
sufficiently purified  will  still  appear  clear  in  water  bottles  and  in 
drinking  glasses.  Partly  on  this  account,  partly  because  the  disturbances 
in  the  process  of  filtration  as  a  rule  continue  for  only  a  short  time,  in 
earlier  days  no  great  importance  was  attached  to  those  disturbances,  and 
t^ten  it  was  not  considered  to  be  even  necessary  so  to  construct 
waterworks  as  t)  exclude  from  cousuroption  water  which  had  been 
insufficiently  purified. 

That  is,  however,  all  changed  since  we  have  obtained  better  know- 
ledge an  to  infectious  matter,  and  have  become  persuaded  that  water  by 
the  process  of  filtration  must  not  only  be  rendered  more  clear,  but  above 
all  must  be  freed  from  the  infectious  matter  which  has  got  into  it.  In 
order  to  test  water,  as  regards  the  amount  of  infectious  matter  contained 
in  it,  the  **  water-tests  **  are,  of  course,  insufficient,  and  for  this  purpose 
bacteriological  investigations  are  requisite,  and  have  been  recognised  as 
the  only  trustworthy  mean^  in  order  to  test  the  sufficient  purification  of 
water  by  a  process  of  filtration.  The  application  of  bacteriological 
investigations  to  the  study  of  the  processes  of  filtration  has  confirmed 
generally  what  wiis  previously  known  on  the  subject;  but  it  very  soon 
led  to  the  discovery  that  even  slight  and  quickly  passing  disturbances  in 
the  process  are  not  to  be  regarded  as  unimportant,  as  used  formerly  to 
be  the  case.  If  a  filter  works  satisfactorily  in  every  respect,  there  wUi  be 
found,  as  experience  shows,  less  than  100  germs  capable  of  development 
in  1  cubic  cm.  i>f  filtered  water  ;  and  this  is  independent  of  the  amount 
of  bacteria  contained  in  the  natural  water,  whether  such  amount  should 
be  100,000  or  only  a  few  hundreds  in  a  cubic  centimetre.**  But  the 
slightest  disturbances  in  the  process  of  filtration,  for  instance,  the 
quickening  of  the  pace  of  filtration  to  over  100  mm.  [per  hour],  disturb- 
ances of  the  surface  mud-covering,  Ac.,  tend  as  a  consequence,  to  an 
immediate  increase  of  germs  in  the  filtei^ed  water.  The  small  number 
of  germs  which  remain,  even  when  the  process  is  perfect,  is  due  doubt- 
less chiefiy  to  the  filtering  material  being  covered  with  a  vegetation  of 
bacteria,  and  is  in  short  due  to  the  fact  that  the  lower  sand  layers,  and 
the  gravel  and  stone  layers,  like  all  objects  wabhed  by  water,  in  the 
process  of  time  become  covered  with  vegetable  micro-organisms.  These 
are  naturally  harmless  dwellers  of  water,  which  can  be  found  in  all  water, 
and  which  do  no  injury.  A  small  proportion  of  the  bacteria  found  in 
filtered  water  have  their  origin,  acoor<Ung  to  the  investigations  of  Fraenkel 
and  Piefke,  in  the  natural  water.  The  very  best  filtration  processes  are 
not  sufficient,  therefore,  to  keep  back  all  micro-organisms.  Even  this 
must  be  possible  of  attainment,  but  one  would  have  then  to  filter  at  an 

*  If  the  pace  of  filtration  in  lOOmm.  in  the  hoar,  difference  in  the  natural  unfiltered 
water  as  regards  the  amount  of  bacteria  it  holds  may  be  of  vaiae  in  determining  the 
amount  of  bacteria  in  filtered  water,  but  this  last  amount  should,  even  in  the  case  of 
very  contaminated  natural  water,  never  come  to  more  than  100  germs  in  a  cnbic 
centimetre. 
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App^C.       QyQj^  slower  pace,  perhaps  also  through  thicker  strata,  and  using  oth^ 

On  Water  filtering  materials,  and  this  would  lead  to  so  great  an  increase  in  the  size 

SSeml  by^of.  *°<^  expenditure  of  the  waterworks  that  it  would  hardly  be  practicable. 

Koch.   *  According    to  all  appearances,  we   have    with  the  present  processes 

reached  the  limits  of  that  which  is  practicable. 

But  the  best  proof  that  we  can  be  satisfied  in  practice  with  what  we  hare 
already  attained  is  shown  by  Altona  in  last  year's  epidemic.  The  water- 
works of  this  town,  which  are  under  the  superintendence,  fortunately,  of 
one  of  onr  ablest  and  most  experienced  specialists  in  filtration,  never  during 
the  epidemic  allowed  the  pace  of  the  filtration  to  go  beyond  100  mm^  and 
it  is  thanks  to  this  precautionary  measure  that  Altona  was  visited  by  the 
cholera  in  so  small  a  degree. '  According  to  my  information  as  to  the  stat- 
istics of  cholera  in  Altona,  there  occurred  about  500  cases  of  disease  there, 
of  which  at  least  400  were  brought  from  Hamburg,  or  which  were  proved 
to  have  been  due  to  the  traffic  of  the  harbour,  or  to  have  been  communi- 
cated immediately  from  cases  there.  Of  the  100  other  cases,  of  which 
one  cannot  discover  the  direct  or  indirect  connexion  with  Hamburg  a 
certain  number  probably  had  their  origin  there,  although  no  direct 
connexion  can  be  traced.  Whether  of  the  i-emainder  which  occurred 
independently  of  Hamburg,  and  which  really  formed  the  epidemic  in  the 
town  of  Altona,  a  certain  number  of  cases  can  be  asi^ibed  to  the 
imperfect  purification  of  the  infected  Elbe  water  through  the  sand  filters 
it  is  now  impossible  to  determine.  But  I  consider  it  to  be  very  probable 
that,  according  to  the  investigations  of  Fraenkel  and  Piefke,  if  the  pace 
of  filtration  is  100mm.,  the  bacteria  of  cholera  cannot  be  completely  kept 
back  by  the  sand  filters.  In  any  case,  the  number  of  cases  which 
occurred  at  Altona  in  this  way  was  not  of  importance,  and  one  cannot 
demand  that,  in  order  in  future  to  avoid  with  certainty  the  possibility  of 
such  occasional  cases,  one  should  give  double  or  treble  dimension  to  the 
existing  sand  filters.  We  must  therefore  admit  that,  according  to  all 
that  we  have  learnt  about  sand  filtration,  even  under  favourable  circum- 
stances, it  cannot  give  absolute  protection  against  the  danger  of  infectiou, 
but,  as  we  have  already  said,  it  can  give  such  a  protection  that  in  pracUce 
'  we  may,  under  existing  circumstances,  be  satisfied  with  it. 

In  itself  this  result  will  in  times  of  cholera  tend  to  calm  our  minds  as 
regards  those  towns  which  make  use  of  sand  filtration ;  but  the  present 
•  cholera  epidemic  has  unfortunately  taken  care  that  this  calm  must  not  be 
considered  as  quite  justified.  It  has  shown  us,  by  some  remarkable  exam- 
ples, that  the  mere  provision  of  filters  is  not  in  itself  sufficient,  but  that  they 
must  be  constructed  perfectly  in  every  respect,  and  must  then  be  super- 
intended with  the  greatest  care,  and  continually  tested  by  bacteriological 
investigations,  if  the  protection  which  they  are  expected  to  give  is  not 
to  be  more  or  less  illusory.  The  cases  which  have  put  us  in  some 
uncertainty  as  to  the  result  of  filtration  by  sand  are  those  of  the  cholera 
epidemic  at  Nielleben,  near  Halle,  and  of  the  epidemic  at  Altona.  These 
are  so  instructive  that  they  deserve  further  consideration. 

The  provincial  lunatic  asylum  of  Nietleben,  some  kilometres  to  the 
west  of  Halle,  obtains  its  water-supply  from  an  arm  of  the  Soale  which 
is  called  the  *'  Wild  Saale."  The  water  of  the  Wild  Saale  flows  with  a 
natural  fall  into  the  filtering  ai-ea,and  after  it  has  passed  this  it  is  brought 
by  means  of  an  iron  "  lifting  main  *'  to  the  pumping  station.  The 
pumps  lift  it  then  into  several  elevated  reservoirs,  from  which  it  is  dis- 
tributed. The  filtering  area  to  which  our  interest  is  for  the  moment 
restricted  has  been  in  use  since  1 883.  It  is  in  its  processes  completely  in 
accordance  with  the  filtering  works  erected  in  recent  times.  It  consists 
of  three  covered  filters  constructed  of  masonry,  adjacent  to  each  other, 
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each  having  a  superficies  of  41-25  square  metres.    The  filtering  material        appM). 
consists  as  usual  of  a  foundation  of  stone,  on  which  there  are  layers  of  On  Water 
gravel  and  sand,  the  last  of  a  depth  of  66  cm.     The  river  water  reaches  chSSSTbyProf. 
the  filter  not  immediatelj,  but  first  goes  through  two  basins  adjacent  to  Kooh. 
each  other,  each  of  a  superficial  area  of  11*25  square  metres,  from  which 
it  is  brought  bj  iron  pipes  to  the  superficial  surface  of  the  sand  layer. 
After  the  water  has  gone  through  the  layers  of  the  filter,  it  is  collected 
in  a  canal  at  the  foot  of  the  filter,  which  is  connected  with  three  smaller 
tanks,  the  so-called  **  collecting  tanks  "  on  the  other  Hide  of  the  filter 
These  last  being  connected  with  each  other  in  a  way,  form  the  pure  water 
reservoir    from    which  the    filtered    water  is  absorbed  by  the  lifting 
main  of  the  pumping  station.     The  filters  were,  according  to   the  state- 
ment of  the  filter  superintendent,  who  was  officially  examined,  treated  in 
the  following  way. 

As  soon  a^  one  of  the  filters  was  so  covered  with  mud  that  it  had  to  be 
cleansed,  the  flow  in  and  out  was  stopped,  and  the  water,  which  was 
standing  over  the  sand  layer,  was  pumped  away  with  a  hand  pump  till  it 
measured  only  a  depth  of  10  cm.  Thereupon,  the  filter  was  again  put 
into  communication  with  the  collecting  tank,  which  belonged  to  it, 
and  the  water  in  the  collecting  tank,  after  the  communication  with  the 
lifting  main  was  broken,  was  taken  away  by  pumps.  Now  the  water 
which  remained  on  the  surface  of  the  filter  sank  into  the  filtering 
material,  whereby  the  surface  of  sand  was  rendered  dry.  Wooden 
planks  were  then  laid  on  the  sand,  and  mounting  upon  these,  the 
cleaners  removed  the  uppermost  layer  of  sand  to  the  extent  to  which 
it  appeared  dark  and  muddy.  When  this  mud  was  removed  the 
surface  of  sand  was  again  made  level,  and  the  planks  which  had 
served  as  a  stand  for  the  feet  were  removed.  In  order  again  to  fill 
the  filter  the  dams  separating  the  outer  basins  from  the  filtering  area 
were  pushed  open  slowly  in  order  that  the  upper  layer  of  sand  might 
not  be  too  much  disturbed  by  the  inflow.  This,  however,  could  not 
even  by  a  slow  inflow,  be  avoided  in  that  part  of  the  filtering  area 
which  was  next  to  the  dam.  The  opening  of  the  dam  took  about  20 
minutes.  About  three-quarters  of  an  hour  after  the  dam  was  pushed 
open,  the  water  in  the  collecting  tank  of  the  cleansed  filter  stood  higher, 
as  a  rule,  than  that  in  the  adjacent  collecting  tanks,  and  then  the  connexion 
with  the  two  other  collecting  tanks  and  the  lift  pump  was  restored,  and 
thereby  the  process  of  filtration  again  put  into  regular  order. 

Originally  this  filter  was  calculated  for  the  700  inmates  of  the  insti- 
tution, and  it  was  understood  that  300  litres  per  head  should  be  supplied 
daily  and  that  the  pumps  should  work  for  15  hours  each  day.  It 
was  necessary  therefore  to  filter,  every  hour,  14  cubic  metres  of  water. 
To  perform  this  there  were  three  filters,  two  of  them  with  a  superficial 
area  of  82*5  square  metres,  the  third  could  not  be  brought  into  calcu- 
lation as,  owing  to  the  necessity  of  cleansing,  it  had  to  be  considered  as  out 
of  use.  On  the  basis  of  these  figures  we  arrive  at  the  pace  of  filtration 
of  170  mm.  in  the  hour. 

In  the  ^rst  period  of  these  works  the  several  filters  appeared  capable 
of  performing  their  duties  for  about  three  weeks.  Very  soon,  as  early 
as  1884,  the  filtration  was  less  good  and  one  was  obliged  every  14  to  10 
days  to  cleanse  the  filters.  At  the  stune  time  it  was  discovered  that  the 
lifting  main,  which,  as  we  mentioned  above,  brings  the  water  to  the 
pumping  station,  was  not  impermeable  (it  originally  consisted  of  clay 
pipes).  It  took  up  considerable  quantities  of  water  from  the  sub-soil  in 
which  it  was  fixed.  In  reality,  therefore,  the  filters  working  for  10  to  14 
days  had  even  then  only  partly  supplied  the  wants  of  the  institution.  The 
clay  lifting  main  was  replaced  by  an  iron  one  so  that  only  filtered  water 
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App^c.       from  the  Saale  could  come  into  the  institution.     At  the  same  time  the 

On  Water  institution  was  considerably  increased,   the  number  of  inmates   being 

cSiSS^^rof.  r*^*®^  ^^^^  ^^^^^  nearly  1,000.     Thus  the  discrepancy,  which  even  at 

Koch.  '  the  commencement  existed  between  the  capacity  of  the  filters  and  the 

demands  ma4ie  upon  them,  became  so  great  that  in  order  to  obtain  the 

amount  of  water  which  was  wanted,  there  was  nothing  else  to  do  but 

to  make  tiie  sand  layer  of  the  filters  as  thin  and  permeable  as  possible. 

The  penods  of  cleansing  became  even  shorter,  and  in  the  two  last  years 

(1891-02^  the  filter  superintendent  had  in  summer  to  cleanse  two  filters 

every  week,  and  in  winter  all  three  filters  each  week.     Filter  No.  1  was 

cleansed    every   week    on  Monday    and    Tuesday,    filter    No.    2    on 

Wednesday  and  Thursday,  filter  No.  3  on  Friday  and  Saturday ;  on 

Sunday  all  the  three  filters  were  working. 

These  filter  works  had  some  faults  even  in  their  construction.  An 
instrument  was  wanted  to  measure  the  pace  of  filtration  and  to  regulate 
it ;  badl^  filtered  water  could  not  be  removed ;  in  working  the  filter  the 
sand  layer  could  not  be  filled  from  below  with  filtered  water,  and  the 
disturbance  of  the  sand  by  tlie  flow  of  the  natural  water  brought  to  the 
filter  could  not  be  avoided.  Yet  these  are  faults  which  are  found  even  in 
great  filter  works.  They  make  it  extraordinarily  difficult  to  obtain 
good  filtered  water,  but  they  do  not  make  it  impossible.  Had  one  made 
use  of  the  Nietleben  filter  works  with  the  proper  knowledge  of  a 
specialist,  and  had  one  examined  the  filtered  water  bacteriologically,  one 
would  have  obtained,  it  is  true,  less*  water,  but  a  water  to  which 
hygienically  there  would  hardly  be  any  objection.  But  from  what  we 
have  already  described,  there  can  be  no  question  as  to  the  treatment  of 
the  filter  being  conducted  with  proper  knowledge.  Among  those  wiio 
superintended  it,  there  was  obviously  no  one  who  had  the  faintest 
knowledge  of  how  a  filter  should  be  treated.  The  filtered  water  was 
at  times  chemically  investigated,  and  it  was  believed  that  if  the  chemical 
analysis  showed  the  water  to  be  free  from  ammonia  and  nitric  acid 
(Salpetrige  Saure),  the  filter  work  did  its  duty ;  more  especially  as  the 
analyst  i-eported  that  by  aid  of  a  microscope  some  brown  and  green  algae 
were  to  be  found  in  the  water,  but  no  "  cocci  and  bacteria  '*  and  **  nothing 
really  dangerous."  A  proper  bacteriological  investigation  never  ooce 
took  place  before  the  outbreak  of  the  cholera,  and  yet  such  an  investi- 
gation would  have  at  once  shovi  n  that  the  filters  only  eliminated  from 
the  water  the  larger f  objects  held  in  suspension.  Micro-oi^anisms^  and 
especially  infectious  matter,  could  by  such  a  process  be  only  very 
partially  kept  back.  Ultimately  the  object  in  view  was  to  force  as 
much  water  as  possible  through  the  filtering  beds,  and  then  it  was 
impossible  to  work  the  filters  according  to  iiilo  and  to  leave  on  the  top 
of  the  sand  the  mud  layer  which  is  indispensable  for  filtration. 

*  On  the  supposition  that  there  are  only  two  filters  in  full  use,  and  that  they  are 
working  on  a  total  superficies  of  82*5  sq.  metres,  there  would  be,  if  the  punpiag 
works  were  continuously  in  use  (that  is  24  hours  and  not  15  hours  per  day)  with  the 
pace  of  filtration  at  100  mm.  in  Uie  hour,  still  a  daily  supply  of  198  cb.  m.  of  filtered 
water,  or  nearly  200  litres  per  head  per  day.  But  in  case  of  necessity  one  miglit 
have  gone  far  further  in  diminishing  the  supply,  for  SOO  litres  mean  a  very  generous 
water*supply.  I  had  occasion  quite  recently  to  visit  another  lunatio  asylum  which 
had  not  yet  been  opened,  but  as  to  m^ch  I  receive  the  official  assurance  that  itmf 
would  have  to  be  content  with  a  supply  of  25  litres  per  head  per  day,  as  even  with 
the  best  intentions  more  could  not  he  obtained  (it  may  be  noticed  that  this  institutioo 
has  not  to  supply  any  steam  boilers,  as  is  the  case  in  Nietleben). 

t  And  not  always  these,  as  the  water  in  the  institution  was  often  so  little  clear 
that  it  was  not  willingly  drunk  by  those  to  whom  it  was  offered. 
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In  Nietleben  the  fact  does  not  appear  to  have  been  known  that  water         App.  c. 
mu6t  be  allowed  to  rest  at  least  four  and  twenty  hours  over  the  sand  in  on  "wJeT 
order  to  enable  the  filtering  mud  layer  to  be  formed,  as  from  the  very  p{JH***?|f'p' 
beginning  the  process  of  filtration  commenced  three-quarters  of  an  hour  Koch!*'  ^      * 
after  the  water  was  allowed  into  the  filter.     But  nevertheless,  during  the 
filtration,  after  one  or  a  few  days  there  was  so  much  mud  on  the  surface 
of  the  sand  that  then  at  least  the  water  was  properly  filtered.     In  recent 
years,  however,  this  was  not  the  case,  for  the  filters  were  only  kept  going 
about  &ye  days,  and  as  soon  as  a  filtering  mud  covenng  was  formed  it 
was  at  once  scraped  off ;  ultimately  the  filtration  became  one  only  in 
name,  and  the  water  in  reality  passed  through   the  filter  unpurified# 
In  order  to  prove  this,  Professor  Pfuhl  examined  the  water  before  and 
after  filtration.     He  found  in  the  unpurified  water  of  the  Saale  302,400 
germs  in  a  cubic  centimetre,  and  52,410  germs  in  a  cubic  centimetre  of 
the  filtered  water.     If  only  one  single  bacteriological  experiment  of  this 
character  had  been  made  before  the  breaking  out  of  the  epidemic,  and 
proper  importance  had  been  attached  to  the  result,  the  danger  would 
not  have  been  met  so  carelessly,  and  precautions  would  have  been  taken 
in  time  to  remove  the  evils,  and  the  institution  would  have  then  been 
preserved  from  a  great  misfortune.     And  there  was  every  reason  to 
devote  the  greatest  attention  to  filtration,  for,  as  I  shall  have  to  explain 
later  on,  the  conditions  in  Nietleben  are  quite  similar  to  those  in  Altona. 
The  water  which  is  to  be  filtered  is  seriously  exposed  to  contamination. 
The  Saale  water  flows  laden  with  the  f  a3cal  matter  of  many  towns  and 
villages  situated  higher  up  the  stream,  and  especially  from  Leipsic,  the 
sewage  of  which  is  brought  into  the  Saale  by  the  Elster,  which  flows 
into  it  a  mile  above  Nietleben.     What  is  even  more  serious  is  that  500 
paces  above  the  intake  a  small  dirty  rivulet  flows  into  the  Saale  which 
has  the  very  appropriate  name  of  Saugraben  (Pig's  ditch).     This  stream 
comes  from  the  village  of  Nietleben,  and  there  takes  up  all  the  filth  of 
the  place  and  also  of  several  mines  and  factories,  and  immediately  before 
flowing  into  the  Saale  it  receives  the  drains  from  the  sewage  farm  of  the 
asylum.     The  thick  water  of  the  Saugraben  does  not  mix  quickly  wit^ 
the  Saale  water,  and  flows  for  a  long  time  different  in  colour  along  the 
bank  until,  hardly  diluted,  it  reaches  the  intake,  which  therefore  brings 
to  the  filter  works  not  the  pure  Saale  water  but  the  water  of  the 
Saugraben  only  slightly  diluted.     One  would  surely  not  have  risked  the 
establishment  of  waterworks  immediately  below  a  tributary  so  contami- 
nated had  there  not  been  the  fullest  assurance  that  by  careful  filtration 
the  water  was  purified  from  noxious  matter,  and  it  could  certainly  not 
have  been  suspected  that  in  the  way  in  which  the  waterworks  were  used 
they  not  only  gave  no  protection  to  the  institution  against  infection,  but 
in  reality  acted  as  a  trap  for  infectious  matter,  as  was  ultimately  unfor- 
tunately found  to  be  the  case.     The  course  which  the  cholera  took  at 
Nietleben  proved  that  the  badly  filtered  water  was  the  conductor  of  the 
infectious  matter,  and,  moreover,  proofs  have  been  found  of  the  existence 
of  cholera  bacteria  in  the  water  of  the  Saale  below  the  confluence  of  the 
Saugraben  on  two  separate  occasions.     Cholera  bacteria  were  also  found 
in  the  filtered  water  taken  from  the  collecting  tank  of  filter  No.  2,  and 
even,  in  one  case,  in  the  water  actually  supplied  to  the  institution. 

In  the  waterworks  of  Nietleben  we  have  been  made  acquainted  with 
waterworks  which,  in  spite  of  certain  defects,  would,  if  properly  and 
carefully  used,  still  have  given  satisfactory  results;  and  these  defects 
could  with  slight  alterations  have  been  nearly  completely  removed. 
Now  we  will  learn,  on  the  contrary,    from  the  case  of  the  Altona 
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APg.  c.       Waterworks,  that  the.  present  existing  filters  have  faults  the  importance 
On  Water  of  which  have  so  far  either  not  been  known  or  sufficiently  appreciated, 

^*w°by^of.  ^^^  against  which  even  the  best  superintendence  is  of  no  avail. 
Koch,  Xhe  Altona  Waterworks  are  among  the  oldest  in  Germany. .  They 

are  situated  at  Blankenese,  li  miles  (7  English  miles)  below  the  place 
where  all  the  sewers  of  both  tne  towns  of  Hamburg  and  Altona  discharge 
themselves  into  the  Elbe,  and  are  on  the  same  bank  as  the  outfall  of  the 
sewers.  The  intake  is  subject  to  the  tide,  and  the  difference  between 
high  and  low  tide  is  on  an  average  over  two  metres.  During  the  ebb, 
the  waterworks  receive  the  Elbe  water  of  the  right  bank,  which  is  much 
contaminated  by  the  town  sewage ;  during  the  flood  they  obtain  water 
from  the  returning  stream,  which  is  mixed  with  great  quantities  of  less 
contaminated  Elbe  water.  The  difference  between  ebb  and  flow  can 
easily  be  seen  in  the  bacteriological  character  of  the  Elbe  water,  which 
shows  important  variations  as  regards  the  amount  of  germs  contained 
in  it ;  in  short  intervals  a  few  thousand  and  then  again  some  hundred 
thousand  germs  can  be  found  in  a  cubic  centimetre.  This  is  especially 
the  case  in  winter,  when,  other  circumstances  being  the  same,  the 
number  of  germs  in  river  water  would  decrease  considerably  and  equally. 
The  pumping  works  are  situated  immediately  on  the  bank,  and  they 
conduct  the  water  84'7  metres  high  to  Baursberg,  a  height  overlooking 
the  steep  bank  of  the  Elbe,  on  which  the  waterworks  are  constructed. 
These  waterworks  consist  of  two  "  depositing  tanks,"  in  which  the 
somewhat  strongly  mixed  Elbe  water  loses  a  part  of  the  matter  held  in 
suspension,  and  of  eight  open  filters.  Each  filter  has  a  superficial  area 
of  800  square  metres.  From  the  filters  the  water  goes  to  a  pure  water 
reservoir  of  a  capacity  of  3,050  cubic  metres,  and  from  thence,  with  a 
natural  fall,  to  the  town.  The  construction  of  the  filters  is  not  different 
from  that  in  other  works. 

Since  the  summer  of  the  year  1890  the  water  has  been  bacterio- 
logically  investigated,  but  only  once  each  week,  and  only  samples  taken 
out  of  the  pure  water  reservoir.  Until  the  summer  of  1892,  in  a  period, 
therefore,  of  two  years,  the  number  of  germs  in  a  cubic  centimetre  of 
filtered  water  has,  with  the  exception  of  a  short  period  in  January  1891, 
always  remained  under  100.  Figures  of  20  have  been  the  rule,  colonies 
of  SO  and  70  the  exception.  This  excellent  result  is  undoubtedly  due 
to  the  skilful  and  careful  superintendence  of  the  filter ;  and  it  should  be 
noted  that  it  was  made  especially  a  point  in  these  waterworks  that  the 
pace  of  filtration  should  not  exceed  100  mm.  in  the  hour.  Generally 
the  pace  was  even  slower.  Of  special  importance  is  also  the  fact  that 
the  same  low  numbers  of  germs  were  continuously  obtained,  although 
the  natural  water  of  the  Elbe  was  continually  changing  as  regards  t^e 
amount  of  germs  contained  in  it,  and  at  times  was  quite  exceptionally 
contaminated.  This  is  a  proof  that  a  filter  properly  worked  can  give 
even  with  the  worst  material — for  water  more  contaminated  than  the 
Elbe  water  at  Blankenese  could  hardly  occur  elsewhere — a  filtered 
water  containing  less  than  100  germs  in  a  cubic  centimetre. 

We  can  also  learn  from  the  Altona  filters  that  disturbances  in  the 
process  of  filtration  are  at  once  to  be  seen  in  the  results  of  bacteriological 
examination.  They  can  also,  and  not  rarely,  be  seen  in  the  results 
produced  by  the  infectious  matter  which  is  not  sufficiently  kept  back  by 
the  filter,  that  is,  in  the  occurrence  of  infectious  diseases  in  the  district 
receiving  the  water-supply.  Fortunately,  there  are  not  many  infectious 
diseases  which  can  be  conveyed  by  water.     T\ith  certainty  we  only 
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know  two,  cholera  and  abdominal  typhus*  [enteric  fever].  Cholera  we  App^C. 
have  only  periodically,  but  abdominal  typhus  is  an  endemic  disease  and  On  Water 
one  much  spread  everywhere  and  constantly  in  our  midst.  We  can  chSSStbTProf. 
suppose  that  our  great  towns  are  never  quite  free  from  typhus,  and  that  Koch, 
in  the  sewers,  beyond  other  faecal  matter,  there  is  also  that  of  the  typhus 
patients,  and  that  in  it  the  infectious  matter  of  abdominal  typhus  is 
contained.  If  now,  as  is  usually  the  case,  the  sewage  is  quickly  taken 
out  of  the  district  by  sewers  and  not  brought  back  by  the  water-supply' 
then  the  abdominal  typhus,  in  so  far  at  least  as  it  affects  the  infection  by 
water,  decreases.  It  need  not  therefore  completely  disappear,  as  there 
are  other  means  of  spreading  this  disease  besides  water,  as  indeed  has 
also  been  found  to  be  the  case  with  cholera.  I  might  even  suppose  that 
abdominal  typhus  is  in  even  a  less  degree  dependent  on  water,  and 
that  it  can  find  its  way  without  water  more  easily  than  cholera  with 
its  exotic  and  really  tropical  infectious  matter,  which  requires  damp  and 
warmth  for  its  existence  in  a  much  greater  degree  than  the  typhus 
(enteric  fever)  bacillus,  which  is  more  capable  of  resistance.  Still  even 
typhus,  as  is  proved  by  numerous  observations  in  recent  times,  can  be 
spread  by  water,t  and  when  in  the  district  receiving  the  water-supply 
there  suddenly  occurs  a  remarkable  increase  of  cases  of  typhus,  uncon- 
nected with  each  other  and  spread  equally  over  the  district,  we  have 
then  good  reason  to  investigate  whether  the  epidemic  is  not  one  which 
is  due  to  the  water-supply.  And  if  in  such  a  case  the  suspicion  is  con- 
firmed by  later  investigations,  the  typhus  has  in  a  way  served  as  an 
index  for  the  defects  in  the  water-supply.  Such  a  connexion  has  been 
proved  in  fact  in  all  cases  in  which  the  investigation  was  carried  out 
thoroughly  and  without  prejudice,  and  the  prevalence  of  typhus  in  a 
locality  will  in  future  be  a  most  valuable  sign-post  for  discovering 
defects  in  the  water-supply. 

Something  of  this  character  occurred  also  in  Altona.  The  town 
has,  during  the  last  decennium,  had  epidemics  of  typhus  which,  on 
account  of  their  peculiar  characteristics,  awakened  the  suspicion  that 
they  must  stand  in  some  connexion  with  the  water-supply.  For  the 
first  information  on  this  subject,  we  have  to  thank  Beincke.  He  showed 
that  the  typhus  epidemics  in  Altona  did  not  take  their  course  con- 
temporaneously with  the  epidemics  at  Hamburg,  but  followed  the  latter 
epidemics  by  some  weeks,  and  that  in  Altona  the  typhus  occupied  the 
same  area  as  the  water-supply.  He  therefore  already  at  that  time  gave 
it  out  to  be  his  suspicion  that  the  epidemic  was  to  be  ascribed  to  the 
water-supply.  In  this  suspicion  he  was  confirmed  by  the  result  of 
bacteriological  investigations  which  were  made  by  Spiegelberg  in  the 
years  1885  and  1886.  From  these  investigations,  which  unfortunately 
were  made  only  at  monthly  intervals,  it  appeared  that  the  number  of 
germs  in  the  Altona  filtered  water  had  much  iacreased  shortly  before 
the  outbreak  of  the  typhus  epidemic  of  1886  (there  were  up  to  1,150  in 
a  cubic  centimetre  on  the  20th  of  February  1886).  Reincke  came  to 
the  conclusion  that  there  must  have  been  di.sturbances  in  the  process  of 
filtration,  without,  however,  being  able  to  discover  them.  Wallichs 
went  somewhat  further  in  the  solution  of  this  question.     He  especially 

[♦  Here  and  elsewhere  the  term  "  typhus  "  corresponds  with  enteric  or  typhoid 
fever  in  English.]  f  »*  i 

t  When  I  here  say  that  typhus  can  be  conducted  by  water  I  am  prepared  to  be 
denounced  on  this  account  by  certain  people  as  a  *'  water  fanatic  "  with  regard  to 
abdominal  typhus. 
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noticed  that  every  year,  from  1886  to  1888,  a  typhus  epidemic  developed 
itself  in  connexion  with  a  long  period  of  frost.  In  1886  a  frost  period 
in  February  was  followed  by  a  typhus  epidemic  in  March.  In  1887 
January  was  the  colder  month,  and  in  that  year  the  typhus  reached 
in  February  its  greatest  virulence.  In  1888  February  was  ^ain  colder, 
and  March  was  tlie  month  in  which  the  typhus  was  the  most  virulent. 
Also  in  1891  an  increase  of  typhus  in  February  followed  a  period  of 
cold  weather  in  January.  During  this  last  typhus  epidemic  the  bacterio- 
logical investigations  of  the  Altona  water  which  have  been  referred  to 
above  Were  available.  From  these  one  could  see  that  just  as  in  Spiegel- 
berg's  investigations,  shortly  before  the  outbreak  of  the  typhus  epidemic, 
the  number  of  germs  in  the  filtered  water  had  increased  considerably. 
According  to  Wallichs,  on  the  13th  of  January  there  were  2,615 ;  on  the 
20th  of  January,  1,364.  According  to  Director  Kiimmel,  on  one  occasion, 
1,900,  and  on  another  1,100.  Wallichs  maintained,  it  is  true,  that  he  was 
not  thereby  j  ustified  in  accusing  the  water-supply  as  the  certain  can^  of 
typhus,  but  ho  expressed  a  strong  suspicion  that  it  might  be  so,  and 
already  put  the  question  whether,  perhaps  with  the  open  filter,  the 
filtration  might  not  be  disturbed  by  ice -formations  or  whether  possibly 
it  might  not  occur  that  when  cleansing  the  filters  in  a  period  of  hard 
frost  the  superficial  surface  of  the  sand  might  freeze  and  thus  filter 
insufficiently.  By  the  adherents  of  Kiimmel  these  suggestions  were 
then  still  unfavourably  received,  but  Kiimmel  later  on  brought  up  as  a 
proof  against  the  theory  that  the  epidemic  in  Altona  was  due  to  the 
water-supply  the  fact  that  in  the  year  1892  there  was  a  typhus  epidemic 
in  February,  during  and  before  which  there  was  no  increase  in  the 
number  of  bacteria  in  the  filtered  water.  I  do  not  consider  this  last 
objection  as  being  to  the  point,  for  the  filtered  water  was  only  investi- 
gated once  each  week,  and  not  the  water  of  each  separate  filter  but  the 
results  of  the  total  filtration  as  taken  out  of  the  pure  water  reservoir. 
In  this  kind  of  investigation,  as  we  shall  see  later,  fluctuations  in  the 
number  of  bacteria  contained  in  the  water  can  be  easily  overlooked, 
especially  if  the  disturbances  in  the  filtration  are  restricted  to  a  single 
filter.  Kiimmel  himself  says  that  in  1891  the  number  of  germs  increased 
very  rapidly,  but  that  afterwards  it  decreased  equally  rapidly ;  as  soon 
as  a  couple  of  filters  hfid  been  cleansed,  the  number  of  ^erms  at  once 
fell  to  the  normal  number,  and  within  three  weeks  everything  was  over. 
Such  periods  of  increased  numbers  in  the  germs  can  be,  however,  still 
shorter,  sometimes  lasting  only  a  few  days,  and  if  the  investigation  takes 
place  every  seven  days  they  can  easily  escape  observation. 

After  the  attention  had  by  the  earlier  typhus  epidemics  been  drawn 
to  the  possibility  of  an  insufficiency  in  the  filtration  during  a  cold 
winter,  there  was  again  suspicion  attached  to  the  waterworks  when,  in 
January  and  February  1893,  cholera  cases,  spread  over  the  whole 
town,  occurred  without  connexion  with  each  other.  A  s  to  tliese  cases 
being  brought  from  Hamburg,  which  in  the  summer  had  been  a  frequent 
means  of  infection,  there  was  no  suggestion,  since  in  .some  of  these 
cases  the  persons  had  not  left  their  dwellings,  and  in  the  others  no 
connexion  with  Hamburg  could  be  shown.  More  esi>ecially  could  this 
not  be  thought  of  as  at  that  time  the  cholera  in  Hamburg  had  been 
quite  extinguished.  With  regard  to  some  of  the  last  cases  in  Hamburg, 
it  was  supposed  there  that  the  infection  came  from  Altona,  or  at  least 
from  the  Hamburg  suburb  of  St.  Pauli,  which  had  been  supplied  with 
Altona  water  for  some  months.  This  fear  had,  as  a  consequence,  that 
the  mains  supplying  the  Altona  water  were  cut  off  at  St.  Pauii. 
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The  qnesiion  was  then  raised  whether  the  suspicion  was  a  reasonable  App.  a 
one,  and  for  this  purpose  recourse  was  again  had  to  bacteriological  chiWatoT 
investigations.  From  the  1st  of  October  1892,  Weisser  had  nearlj  Sh*SS?b*ftt>f 
every  day  investigated  samples  taken  from  the  pure  water  reservoir  of  kocIu  '  ^  * 
the  Altona  waterworks.  From  Weisser's  figures  it  could  at  once  be 
seen  that  already  in  the  first  week  of  December  a  quickly  passing 
increase  of  bacteria  had  taken  place  in  the  filtered  water.  From  the 
30th  of  December,  1892,  the  number  of  germs  again  began  to  increase, 
and  reached  on  the  12th  of  January,  1893,  the  number  of  1,516.  It 
then  decreased  again  for  a  shoii;  time,  but  rose  in  the  last  week  in 
January  from  1,200  to  1,400.  That  some  kind  of  disturbance  must 
have  occurred  in  the  process  of  filtration  was  therefore  beyond  doubt. 
When  such  disturbances  occur  they  naturally  never  affect  all  the  filters 
at  the  same  time,  but  always  only  some  of  them ;  and  in  order  to 
discover  the  defect  one  onght  to  have  at  once  bacteriologically  investi- 
gated each  filter.  Unfortunately,  this  could  not  be  done  straight  off,  as 
the  filters  were  not  supplied  with  means  so  as  to  enable  the  filtered  water 
to  be  taken  separately  from  each  of  them.  Only  filter  No.  8  could  be 
investigated  by  itself,  Nos.  1  to  4  flowed  together  in  a  common  pipe  into 
the  pure  water  reservoir,  so  also  Nos.  5  to  7,  and  Nos.  9  and  10,  so  that 
these  filters  could  only  be  tested  in  groups.  Already  on  the  3l8t  of 
January,  according  to  the  investigations  of  Weisser,  the  number  of  the 
germs  had  decreased  to  364  (on  the  day  before  they  were  1,256*). 
From  the  1st  of  February  we  have  at  our  disposal  the  results  of  the 
investigations  of  a  bacteriologist  who  was  appointed  at  the  Altona 
waterworks  in  order  to  make  daily  investigations  as  to  the  results  of  the 
separate  filters.  From  the  3rd  of  February  filter  Nos.  9  and  10,  and 
from  the  8th  of  February  all  the  filters,  could  be  separately  investigated. 
The  figures  for  the  month  of  Febniary  are  to  be  found  in  the  table 
[below]. 

The  figures  on  this  table  are  of  the  greatest  interest.  They  show 
that  on  the  1st  of  February  filter  No.  8  did  not  exercise  its  function 
properly,  as  also  [?  on  February  2nd]  group  9  and  10,  in  which,  as 
resulted  from  the  investigation  on  the  following  day,  filter  No.  10  was 
the  one  which  filtered  badly.  Also  group  5,  6,  and  7  did  not  give  a 
sufficiently  purified  water.  In  the  pure  water  reservoir  there  were 
found  at  that  time  154  germs  in  a  cubic  centimetre,  a  figure  which 
would  have  hardly  given  reason  to  suppose  a  disturbance  on  the  process 
of  filtration;  and  yet  two  of  the  filters  at  least  were  filtering  badly. 
But  the  resulting  defects  were  so  far  concealed  by  the  better  perform- 
ances of  the  other  filters  that  the  total  water  of  the  pure  water  reservoir 
could  only  give  a  very  faint  intimation,  which  might  easily  have  been 
overlooked.  On  the  previous  days,  when  much  gi*eater  numbers  of 
germs  were  found  in  the  mains,  the  disturbances  in  the  process  of 
filtration  must  have  been  much  more  considerable.  It  may  be  supposed, 
by  the  fact  that  the  filters  had  in  the  process  of  filtration  obtained  an 
increased  layer  of  mud,  that  these  disturbances  had  diminished  to  the 
extent  shown  by  the  figures  of  the  Ist  of  February. 


*  The  last  figures  are  not  from  samples  firom  the  pure  "water  reservoir,  but  from  a 
tap  in  the  Garrison  Hospital  at  Altona.  The  water  of  the  pure  water  reservoir  would, 
owing  to  its  being  nearer  to  the  filters,  probably  have  given  somewhat  lower  figures. 
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152 

91 
130 

41,660 

50 

22 

40 

24 

'28 

136 

146 

25,560 

48 

28 

R. 

32 

54 

194 

152 

182 

64 

122 

72 

44,140 

108 

50 

88 

20 

28 

120 

98 

110 

58 

112 

126 

42,160 

68 

60 

76 

78 

36 

140 

R. 

126 

76 

204 

152 

34,100 

72 

58 

240 

60 

38 

110 

288 

80 

70 

282 

82 

26,040 

34 

30 

560 

48 

28 

82 

214 

186 

86 

374 

104 

24,800 

40 

45 

354 

24 

18 

52 

164 

142 

46 

364 

142 

34,080 

26 

28 

76 

14 

18 

44 

74 

48 

26 

72 

49 

40^60 

38 

26 

84 

24 

22 

52 

76 

60 

R. 

120 

78 

25,420 

20 

30 

156 

R. 

22 

48 

82 

86 

324 

130 

95 

26,400 

26 

18 

102 

54 

32 

54 

112 

72 

82 

126 

91 

26,440 

24 

20 

88 

78 

28 

44 

98 

82 

64 

102 

70 

24,800 

26 

22 

70 

104 

24 

36 

96 

88 

34 

78 

46 

19,840 

20 

14 

80 

68 

R. 

34 

96 

44 

80 

152 

50 

84,720 

34 

R. 

46 

62 

158 

34 

68 

36 

64 

» 

42 

18,250 

46 

246 

52 

66 

138 

46 

56 

54 

72 

174 

68 

14,560 

22 

42 

32 

36 

72 

22 

72 

76 

34 

44 

54 

11,080 

18 

30 

30 

28 

48 

16 

48 

42 

36 

38 

48 

12,860 

14 

20 

24 

21 

34 

12 

40 

36 

28 

84 

82 

9,870 

E.W.  Elbe  water 


Further  attention  should  be  also  given  to  the  bacteriological  results  of 
the  filters  immediately  after  thej  have  been  cleansed.     The  table  shows 
us  that  a  filter,  after  cleansing,  exercises  its  functions  insufficientlj  for 
some  time.     From  the  figures  of  the  following  month,  which  on  the 
whole  agree  with  those  of  February  and  therefore  need  not  be  given, 
it  appeared  that  the  renewal  of  the  sand  layer,  which  must  be  renewed 
in  every  filter  from  time  to  time,  occasions  an  even  greater  disturbance 
than  a  simple  cleansing.     Filter  No.  10,  after  it  was  filled  with  sand  on 
the  13th  of  March,  had  on  the  15th  March 
March  still  148.      Filter  No.  8  had,previou! 
for  many  days  20  to  30  germs.     Immediate 
germs  (on  the  two  following  days,  468  and  i 

In  other  respects  the  investigations  wh 
confirmed  the  previous  experiences  that  a  fil 
give  water  with  less  than  100  germs. 

These  reeults  are  of  the  greatest  importan 
as  to  the  performances  of  a  filter,  and  I  sha 
to  them. 
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The  filter  which  was  working  worst  was,  according  to  the  inrestiga-  app.  C. 
tions  of  the  1st  of  February,  filter  No.  8.  An  attempt  was  therefore  q,,  water" 
made  to  discover  the  defect  which  had  caused  the  disturbances  in  Filtration  and 
filtration;  fortunately  the  defect  was  discovered.  On  the  3rd  of  kSSh™*'^^^"'^' 
February  the  water  standing  over  the  sand  layer  of  the  filter  was  let  off 
and  the  mud  layer  was  removed.  As  Mr.  Kiimmel  wrote  to  me  on 
the  4th  of  February,  it  was  found  that  the  sand  layer^was  frozen  at  the 
top.  According  to  the  communication  of  Mr.  Kiimmel  the  freezing  of 
the  sand  layer  took  place  iu  the  following  manner.  When,  after  a 
longish  period  of  frost,  a  milder  weather  had  followed,  it  was  thought 
well  to  make  use  of  it  in  order  to  cleanse  the  filters.  This  was  first 
done  at  a  moderate  cold  temperature  with  filter  No.  8,  which  was  freed 
from  ice,  and  the  water  allowed  to  run  off.  Now,  however,  unexpectedly 
the  temperature  changed  to  14  degrees  Reamur  of  cold,  and  as  a  result 
the  surface  of  the  filter  was  frozen  completely,  so  that  the  cleansing 
could  only  be  finished  with  the  greatest  difficulty.  The  filter  was  then 
filled  with  water  and  allowed  to  stand  the  usual  period  of  time,  but  the 
result  was  that  it  hardly  filtered  at  all ;  that  is,  that  hardly  any  water 
passed  through  it.  It  was  cmly  after  several  days  that  the  filter  worked 
at  a  pace  of  40  mm.  [per  hour].  It  then  improved  and  ultimately 
filtered  at  the  pace  of  nearly  80  mm. 

The  defect  in  the  process  of  filtration  was  therefore  shown  to  be  due 
to  the  freezing  of  the  sand  layer  on  the  surface  during  the  cleansing. 
The  freezing  of  the  sand  made  the  filter  quite  impermeable  for  water, 
and  the  filter  at  first,  therefore,  could  not  work  at  all.  Gradually, 
however,  the  ice  under  the  water  and  in  contact  with  it  nuist  have 
melted  away  in  various  phices,  whereby  the  filtration  could  again  take 
place,  first,  with  a  pace  of  40  mm.,  and  ultimately  of  80  mm.,  or  nearly 
the  usual  pace.  These  figures  must  be  taken  as  meaning  that  the  filter 
gave  as  much  water  as  it  would  have  given  if  its  whole  surface  had  been 
permeable  and  it  had  been  filtering  at  the  pace  of  40mm.  or  80  mm. 
respectively.  But  in  this  case  the  whole  surface  was  not  permeable, 
but  probably  only  a  small  part  filtered  at  all,  for  on  the  3rd  of  February 
nearly  the  whole  surface  of  the  sand  was  found  ice-bound.  From  this 
we  can  further  conclude  that  the  movement  of  the  water  through  the 
unfrozen  portion  of  the  surface  must  have  taken  place  at  a  rapidity  in 
inverse  proportion  to  the  smallness  of  the  permeable  area.  As  v.*e  have 
no  definite  figures  as  to  the  extent  to  which  the  filtering  area  was 
diminished  by  the  freezing  of  the  sand  surface,  it  is  impossible  to  express 
in  figni'es  the  pace  of  filtration,  but  in  these  circumstances  it  will  have 
reivched,  undoubtedly,  the  maximum  which  was  rendered  possible  by  the 
existing  difference  of  level  between  the  unfiltered  and  the  filtered  water, 
i.€,y  the  filter  worked  with  the  small  |)ermeable  area  as  badly  as 
|K>ssible. 

In  former  days  it  was  contended  that  a  freezing  of  the  sand  surface 
could  not  occasion  disturbances  in  the  process  of  filtration,  as  a  thin 
sheet  of  ice  which  might  possibly  bo  luid  under  the  water,  which  of 
course  ho;s  always  a  temperature  above  freezing  point,  must  shortly 
disappear.  In  this  case,  the  first  in  which  theie  l»as  been  a  proper  arul 
careful  investigation,  we  have  a  clear  proof  that  the  freezing  of  the 
sand  surface  can  occur  and  can  disturb  filtration  in  a  most  serious 
manner.  We  shall  therefore  in  future  always  have  to  reckon  witli  this 
kind  of  disturbance  in  the  ease  of  waterworks  having  uncovered  filters. 

It  is  not  even  necessary,  however,  that  the  sand  surface  should  be 
frozen  to  have  difficulties  of  a  serious  character  in  filtration  in  winter. 
In  order  to  be  able  in  winter  to  cleanse  oj^n  filters  the  occasionally  quite 
E    76910.  (i  <; 
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App.  c.       thick  ice-coverings  which  are  sometimes  formed  by  the  water   still 
—  imfiltered  standing  above  the  sand  must  be  removed.     This  ice-covering 

FUtraUon  und  18  broken  and  the  ice  taken  in  pieces  out  of  the  water.  The  Altona 
Cholera ;  by  Prof .  filters  have  proportionately  a  very  small  superficial  area  (something  over 
800  square  metres)  and  it  is  not  very  difficult  to  remove  the  ico-covering 
AvheUy  as  is  the  case  here,  the  border  of  the  filter  is  always  kept  free 
from  ice.  The  greater  the  superficial  area  of  a  filter  the  more  difficult 
it  is  to  prevent  the  formation  of  ice  on  the  filler.  The  Berlin  water- 
works outside  the  Stralaner  Gate  have  uncovered  filters  which  are 
nearly  four  times  as  gi-eat  as  the  Altona  filters.  Here  the  cleansing 
of  the  filters  in  the  winter  is  accompanied  by  nearly  insuperable 
difficulties.  Ever  since  the  water  has  been  bacteriological ly  investigated 
in  the  Hygienic  Institute  in  Berlin,  1886-91,  in  each  winter  nearly  there 
has  been  a  period  in  which  the  water  was  insufficiently  filtered.  Tlic 
cause  of  this  was  the  impossibility  of  cleansing  the  open  filtering  basins 
which  were  past  work  (i.e.,  too  much  covered  with  mud)  but  which  were 
thickly  frozen  together.  The  whole  of  the  filtration  had  therefore  to  he 
done  by  the  few  fillers  which  were  covered  in  and  were  therefore 
unaffected  by  the  frost.  To  meet  the  demand  with  these  few  filters  it 
was  oflen  impossible  to  avoid  great  irregularities  in  the  process  and  the 
pace  of  filtration  has  exceeded  a  maximum  of  200  mm.  per  hour. 

The  opi'U  filters  of  the  Stralauer  works  are,  however,  not  the  largest. 
The  new  Hamburg  waterworks  have  open  filters  of  a  superficies  of 
7.500  s<iu«re  metres,  which  are  therefore  nearly  ten  times  as  large  as 
those  of  Altona.  The  future  must  show  whether  it  is  possible  to  keep 
filters  of  such  dimensions  free  from  iee  and  to  cleanse  them  so  mpidly 
that  the  sand  surface  does  not  freeze.  Acconling  to  past  experience  I 
think  that  this  can  hardly  l)e  done. 

The  winter  with  its  periods  of  frost  is  not  the  only  enemy  of  filtration. 
In  summer  there  are  also  periods  in  which  it  is  hardly  possible  to  obtain 
H  proper  filtration.  This  is  the  case  when  the  water  becomes  rich  with 
microscopic  plants  (period  of  the  so-called  "  water-bloom  ")  and  at  the 
siime  time  the  consumption  of  water  is  at  its  highest.  These  micro- 
organisms have  mostly  slimy  integumenta  which  rapidly  stop  up  the 
pores  of  the  filters  and  make  them  already,  after  even  a  few  da^-s, 
incapable  of  filtering  properly.  The  increased  consimnption  of  water  in 
summer  does  not  i>ermit  a  sufficient  time  being  given  for  the  filters  to 
rest  after  cleansing ;  they  are  worked  too  soon  after  cleansing  and  at  too 
high  a  pace  of  filtration,  and  as  a  result  give  a  filtered  water  which  is 
insufficiently  purifie<l. 

Fortuniit*»ly  such  distur1>ances,  which  occur  often  enough  in  nearly  all 
filters,  do  not  always  produce  similarly  dangerous  epidemics.  There 
must  1)e  in  the  natund  water  the  infectious  matter,  as  well  as  insufficiency 
ol  filtration,  to  enable  such  a  misfortune  to  result.  Then,  idso,  there  is 
not  a  defect  in  the  whole  filtering  works  so  that  all  the  water  goes 
uupurified  through  the  filters,  but  as  a  rule  this  is  only  the  case  in  one 
or  a  few  filters  which  are  temjjorarily  filtering  badly.  The  filter,  also, 
even  in  the  most  unfavourable  case,  only  permits  a  part  of  the  infectious 
germs  to  p&ss.  But  that  even  this  part  can  have  an  epidemic  as  a  result 
hns  l)een  seen  in  the  typhus  epidemics*  in  Altona,  in  tlie  U-phns 
epidemic  in  Berlin  (1889)  which  had  its  origin  in  the  Stralauer  water- 
works, and  also  the  cholera  epidemic  in  Altona  during  the  two  first  months 
of  this  year. 

*  Sre  foot-note,  page  449. 
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It  has  already  been  mentioned  that,  even  in  the  first  week  of  December  App^c. 
the  filtration  was  for  a  time  insufiicient.  At  that  time  Hamburg  had  On  Wator 
been  for  some  weeks  free  from  cholera,  and  it  was  just  then  that  the  first  choleratbyftoe. 
isolated  cases  of  the  after-epidemic  occurred  (from  the  6th  to  the  11  th  Koch. 
December,  three  cases).  There  was,  therefore,  at  that  time,  not  yet  any 
infectious  matter  in  the  Elbe  water,  and  the  defect  in  filtration  was 
without  bad  results  for  Altona.  In  the  meanwhile  the  small  after- 
epidemic  in  Hamburg  (from  the  20th  to  the  27th  of  December,  27  cases) 
was  developed,  with  the  result  that  infectious  matter  was  communicated 
to  the  Elbe,  and  when  towards  the  end  of  December  the  disturbance  at 
the  AUona  filter  which  we  have  described  at  length  occurred,  the  germs 
of  infection  were  communicated  thoughout  that  town  and  caused  the 
appearance  of  isolated  cases  which  could  not  be  explained  as  having 
been  broutiht  in  from  Hamburg.  The  infection  of  the  Elbe  water  can, 
owing  to  the  small  number  of  cholera  cases  in  Hamburg,  only  have  been 
slight,  and  apparently  only  two  filters  were  defective,  and  it  must  be 
ascribed  to  these  circumstances  that  the  outbreak  of  cholera  in  Altona 
was  restricted  to  small  dimensions,  and  that  when  the  filters  were  put 
into  proper  order  it  soon- ceased.  Had  Hamburg  at  that  time  produced 
more  infectious  matter,  and  had  the  disturbances  in  the  process  of  filtration 
lasted  for  a  longer  time,  there  would  have  been  more  serious  results  from 
this  small  aflter-epidemic.  There  would  then  have  been  reason  to  fear  that 
as  the  drains  of  Altona  communicate  with  the  Elbe,  there  would  have 
resulted  a  "  vicious  circle,"  so  that  the  cholera  would  have  wintered  in 
Altona,  a  result  which  one  would  have  avoided  at  all  costs. 

When  I  just  now  talked  of  infectious  matter  which  was  communicated 
to  the  Elbe  water  from  Hamburg,  this  was  not  in  any  way  a  hypothesis, 
but,  as  has  already  been  mentioned  in  a  previous  paper,  cholem  bacteria 
had  been  as  a  fact  found  in  the  Elbe  water.  They  were  found  in  the 
Elbe  water  a  little  below  the  place  where  the  Hamburg  main  sewer  flows 
into  the  Elbe.  They  were  also  found  in  one  of  the  two  basins  into 
which  the  water  flowed  before  filtration.  In  the  filtered  water,  they 
were,  it  is  true,  not  found,  but  they  would  probably  have  been  found  if 
greater  quantities  of  water  had  been  examined  than  was  the  case. 

These  are  the  facts  which  I  have  to  state  as  regards  the  relation 
between  water  filti-ation  and  cholera  with  special  reference  to  the 
epidemics  in  Altona  and  Nietleben.  The  question  now  arises,  what  are 
the  lessons  which  we  can  draw  from  them  as  to  the  future. 

It  was  due  to  the  many  and  careful  investigations  which,  during  last 
year,  were  made  at  the  waterworks  of  Berlin  and  Altona,  as  to  the 
processes  of  filtration,  and  as  to  the  bacteriological  character  of  the  water 
before  and  after  filtration,  that  one  was  persuaded  that  it  wa^  a  sufiicient 
guarantee  for  the  proper  pei-formance  of  filtration  if  the  filtration  was 
performed  at  a  pace  of  lUO  mm.  in  the  hour.  It  has  now  been  shown 
by  the  fuilher  experiences  of  these  waterworks  that  by  simply  insisting 
upon  this  we  do  not  arrive  at  any  very  satisfactory  results.  For,  with 
the  present  arrangements,  most  waterworks  cannot  comply  with  this 
rule,  and,  as  a  matter  of  fact,  do  not  comply  with  it.  Still  v^c  should 
persist  even  in  future  that  a  pace  of  filtration  of  100  mm.  [per  hour] 
should  be  the  first  condition,  but  we  must  so  make  clearer  and  complete 
the  rule  that  the  end  in  virw  will  be  reached  with  certainty.  This  can 
be  done  by  further  rules  of  the  following  character — (1.)  The  pace  of 
filtration  must  not  exceed  100  mm.  in  the  hour.  To  make  sure  of  this 
each  separate  filter  must  be  provided  with  a  contrivance  by  which  the 
movement  of  water  in  the  filter  can  be  restricted  to  a  certain  pace  and 
continually  regulated  so  as  to  keep  that  pace.  (2.)  Each  separate 
E    76910.  H  H 
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App.  C.       filtering  basin  must,  when  in  use,  be  bacteriological ly  investigated  once 
wJeT  ^^^^  ^^y*     There  should,  therefore,  be  a  contrivance  enabling  saaiples 

FiUration  an*  of  water  to  bc  taken  immediately  after  they  have  passed  the  filter 
K^fh!*'^*^^*™'  (3)  Filtered  water  containing  more  than  J  00  germs  capable  of  develop- 
ment in  a  cubic  centimetre  should  not  be  allowed  to  reach  the  pore 
water  reservoir.  The  filter  should,  therefore,  so  be  constructed  that 
insufficiently  purified  water  can  bc  removed  without  its  mixing  with  the 
good  filtered  water. 

To  these  rules  I  have  still  to  add  some  observations. 
In  strictness  the  two  last  rules  would  suffice  to  remove  the  danger  of 
infection  from  filtered  water  as  far  a««  it  is  possible  to  do  so  in  the  case 
of  Alteration  through  sund.  But  I  think  it  questionable  whether  it  is 
necessary  always  to  insist  upon  the  rule  of  a  daily  bacteriological  exami- 
nation of  each  separate  filter.  If  waterworks,  by  their  good  construction 
and  their  proper  and  intelligent  superintendence,  give  continuously  good 
results,  the  strict  insistence  of  bacteriological  examination  can  be 
restricted  to  times  of  danger,  i.e.,  times  when  the  consumption  of  water 
is  greatest,  periods  of  frost  or  danger  of  epidemics  ;  in  the  meanwhile, 
an  examination  every  three  days  of  the  total  filtered  water  would  be 
sufficient.  (Bacteriological  examination  as  it  now  takes  place — ^when  it 
does  take  place — i.e.,  a  weekly  examination  of  the  total  filtered  water,  is 
in  all  circumstances  to  be  looked  upon  as  insufficient.)  In  those  periods 
when  the  bacteriological  control  is  less  strict  there  should  be  close  and 
strict  regulation  of  the  pace  of  filtration,  so  as  to  have  assurance  that  the 
process  is  properly  carried  out.  Up  to  now  we  have  only  a  few  water- 
works in  which  we  have  contrivances  to  restrict  the  filter  to  a  definite 
pace.  As  a  rule,  the  pace  is  calculated  by  comparing  the  total  amount 
of  water  filtered  in  24  hours  with  the  superficial  area  of  the  filter,  but 
everybody  who  is  aware  of  the  usual  procedure  at  waterworks  knows 
that  in  the  course  of  24  hours  the  demand  made  upon  them  is 
very  different.  At  certain  hours  of  the  day  a  great  deal  of  water  is 
used,  ou  the  other  baud  at  night  very  little.  Unless  there  is  a  reservoir 
sufficiently  great  to  cope  with  all  these  fluctuations,  the  clianges  in  the 
demand  can  only  be  met  by  changes  in  the  pace  of  filtration.  The 
statement  that  waterworks  are  filtering  at  a  pace  of  100  mm.  [per  hour], 
if  calculated  in  the  manner  explained  above,  has  only  a  very  doubtful 
value 

If  the  bacteriological  regulation  of  water  filtration  is  to  be  carried 
out  on  a  large  scale,  it  must  be  so  caiTied  out  as  to  give  the  results  in 
the  shortest  possible  time.  For  this  purpose  it  is  recommended  to  keep, 
as  is  the  case  in  cholera  investigations,  the  gelatine  plates  at  a  tempera- 
ture of  22°  in  the  breeding  apparatus.  Perhaps  the  time  for  obtaining 
a  result  can  be  still  further  shortened  by  the  use  of  *'  agar  "  plat€6  at  a 
temperature  of  37  °.  As  to  this,  I  must  refer  to  my  previous  writings 
as  to  an  improved  bacteriological  diagnosis  of  cholera. 

The  supposition  that  filtered  water  containing  more  than  100  germs 
in  a  cubic  centimetre  is  not  sufficiently  purified  is  quite  proved  by  the 
experiences  at  the  Altona  Waterworks,  which  have  been  confirmed  by 
experiences  at  other  works.  By  this  it  is,  of  course,  not  to  be  supposed 
that  water  containing  101  or  105  germs  is  to  be  condemned  without 
further  investigation.  This  depends  upon  an  intelligent  judgment  of  a 
particular  case,  and  the  figure  100  is  only  intended  to  give  a  basis 
obtained  from  experience  to  form  a  proper  judgment. 

It  does  not  require  any  explanation  that  each  filter  should  be  provided 
with  an  arrangement  by  which  insufficiently  filtered  water  can  be 
removed.     I  would,  indeed,  not  have  insisted  upon  this  requirement  if 
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there  were  not  several  filter  works  which  do  not  have  such  an  arrange-         App^c. 
ment.     It  is  high  time  that  everywhere  care  should  be  takeu  to  remedy  On  Wat«r 
this  very  dangerous  defect.  cK; b^pV 

Kules  ns  to  the  cleansing  and  recommencement  of  filtration,  as  to  the  ^^^^* 
degree  up  to  which  the  sand  layer  may  be  allowed  to  wear  away,  as  to 
the  removal  of  the  first  water  after  the  addition  of  new  sand  and  after 
■every  cleansing,  are  not  necessary  if  the  process  of  filtration  is  regularly 
Cested  bacteriological  ly,  and  if  the  water  which  is,  after  the  bacterio- 
logical examination,  shown  to  be  insufficiently  filtered  is  removed. 
If  thifl  is  done,  the  question  need  not  be  considered  as  to  whether 
in  our  climate,  in  all  circumstances,  closed  filters  should  take  the 
place  of  open  ones.  It  is  the  business  of  those  in  charge  of  the 
works  to  take  care  that  the  filtered  water  always  satisfies  bacteriological 
requirements.  That  construction  and  that  use  of  the  filters  will 
always  be  the  best  which  produce  a  water  most  free  from  germs.  If, 
therefore,  any  contrivances  are  discovered  which  enable  the  open  filters 
to  filter  well  even  in  periods  of  frost,  there  is  no  reason  why  open  filters 
should  not  be  further  used;  if,  however,  such  contrivances  cannot  be 
discovered  the  open  filters  should  give  way  to  covered  ones.  The 
managers  of  the  several  waterworks  will  have  to  make,  aided  by  bacteri- 
ological investigations,  their  own  rules  for  themselves.  They  will 
especially  have  to  discover  the  time  requisite  to  enable  the  natural 
water  to  form  a  good  filtering  mud  layer,  bow  much  water  after  cleansing 
must  be  kept  from  use  on  the  ground  that  it  contains  too  many  germs, 
how  far  one  may  allow  the  sand  layer  to  be  worn  away,  Ac.  It  is  also 
the  duly  of  those  in  charge  to  discover  the  best  means  of  meeting  the 
demand  if,  as  is  often  the  case,  too  great  a  supply  i^  wanted  from  the  water- 
woiks,  and  regular  filtration  cannot  therefore  be  carried  out.  In  one 
case  the  best  means  will  be  found  to  necessitate  an  enlargement  of  the 
works,  in  another  it  may  be  sufficient  to  remove  waste  of  water  by  the 
introduction  of  water-meters.  All  this  can,  as  I  said,  he  left  to  the 
managers  of  the  waterworks  if  they  understand  that  it  is  their  duty 
always  to  supply  water  which  is  bacteriological ly  satisfactory.  In  those 
cases,  however,  in  which  the  managers  do  not  understand  how  to  regu- 
late the  waterworks  bacteriologically,  it  will  certainly  be  necessary,  if 
mischief  is  to  be  avoided,  most  strictly  to  superintend  the  works  as 
regards  all  these  possible  causes  of  disturbance.  But  who  shall  under- 
take this  superintendence  ?  Only  the  State  can  do  it.  It  not  only  can 
but  must  undertake  it ;  it  is  its  duty.  What  is  not  already  examined 
and  superintended  ?  Chemists'  shops,  hospitals,  steam-boilers,  factories, 
with  their  arrangements  for  the  protection  of  their  employees  are  under 
State  control,  in  order  to  prevent  that  individuales  should  come  to  grief 
through  want  of  skill  or  negligence.  If  a  misfortune  results  from 
defects  in  waterworks  it  is  not  one  affecting  a  few  individuals,  but  the 
health  and  lives  of  thousands.  Having  been  forced  to  this  conclusion 
we  cannot  possibly  leave  these  matters  to  look  after  themselves,  and  wait 
till  even  further  mischief  is  done  than  was  done  in  Hamburg  and 
Neitleben  by  the  cholera,  or  in  Altona  and  Berlin  by  the  typhus.  It  is 
high  time  that  we  should  abandon  a  waiting  attitude,  and  should  resolve 
upon  energetic  action. 


Our  previous  nearly  blind  trust  in  water  filtration  has  been  consider- 
ably weakened  by  the  circumstances  just  described,  and  it  will  be  the 
question  in  future  in  erecting  new  waterworks  whether  it  would  not  be 
better  to  choose  other  water  in  place  of  surface  water.     Formerly  only 
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"^L-         spring  water  was  considered  to  be  a  substitute  for  surface  water,  as  tLe 
^jj]^^  use  of  subsoil  water  was  shown  by  several  unfortunate  experiments  to  be 

Ohoien;  by  FroiC,  inadvisable,  on  account  of  the  iron  contained  in  it.     But  this  difficulty 
^^^  is  now  nmch  nearer    solution,  since   it  has   been  found  possible   to 

remove  the  iron  in  soil  water  in  a  simple  and  inexpensive  manner  by 
exposure  to  air  and  filtration.  In  this  way  a  far  stronger  competitoi' 
to  surface  water  has  arisen,  and  it  appears  that  thanks  to  thes3  im- 
proved methods  of  eliminating  the  iron  the  early  prejudices  against  sub- 
soil water  are  gradually  disappearing.  This  is  seen  by  the  fact  that  the 
number  of  works  for  the  supply  of  subsoil  water  have  been  hiuch  increased 
in  recent  times.  The  first  works  were  those  of  Halle,  Leipsic,  Dresden, 
Charlottenburg.  Later  on  these  were  followed  by  those  at  Nordemey, 
Kiel,  Bonn,  Cologne,  Elberfeld,  Dnesseldorf,  Mannheim,  Dortmund, 
Muelheim,  Oberhausen,  Barmen,  Koethen,  Krefeld,  Linz,  Pressburg, 
Budapest. 

The  subsoil  water  gives  us  absolute  security  with  respect  to  the 
danger  of  infection,  and  it  should,  therefore,  if  it  can  only  be  obtained  in 
safficient  quantity  and  if  it  is  not  objected  to  on  account  of  chemical 
characteristics,  e.g.^  too  great  hardnees  or  too  great  an  admixture  <^ 
chloride,  be  preferred  under  all  circumstances  to  surface  water. 

I  indeed  hold  it  even  to  be  desirable  and  in  some  cases  even  necessary 
that  works  already  constructed  to  filter  river  water  should  be  so  changed 
as  to  be  used  for  obtainipg  subsoil  water.  Why  I  think  so  I  should 
like  to  explain  by  a  definite  example. 

The  Berlin  Waterworks  at  the  Stralauer  Gate  are  very  unfavourably 
circumstanced.  When  they  were  constructed  the  Spree  at  the  intake 
was  exposed  to  relatively  little  contamination.  In  the  course  of  time, 
however,  the  conditions  have  considerably  changed.  The  town  has 
developed  itself  very  considerably  beyond  the  waterworks  above  the 
intake,  so  that  the  works  are  now  within  the  town.  A  part  of  the 
fields  which  receive  the  sewage  from  the  north  of  Berlin  are  drained  into 
the  Spree  not  far  above  the  intake ;  the  traffic  of  the  Spree  is  much 
greater  than  it  used  to  be ;  moreover,  Koetenick,  with  its  numerous 
laundries,  is  situated  above  the  intake.  If  one  takes  all  this  into  account 
the  Spree  water  at  the  intake  can  hanlly  be  considered  better  than  the 
Elbe  water  below  Hamburg.  The  arrangements  of  the  waterworks 
leave  a  good  deal  to  be  desired  in  other  re:»pectSy  and  we  should  not 
forget  that  they  are  the  oldest  on  the  Continent.  As  to  the  difficulties 
which  the  works  have  to  encounter  in  winter  with  their  open  filters, 
these  we  have  already  discussed.  Besides,  in  the  period  of  a  year,  and 
even  of  a  single  day,  the  demand  upon  the  works  varies  in  so  unequal 
a  degree  that  with  its  small  reservoirs  it  is  unable  to  make  provision  for 
the  considerable  fluctuations  in  the  de.ijand.  It  must,  therefore,  of 
necessity  at  times  filter  ot  a  pace  beyond  that  which  we  have  given  as 
our  maximum.  If  the  works  were  not  under  the  excellent  superin- 
tendence of  the  Engineer  Piefke,  a  man  of  repute  both  as  to  scientific 
attainments  and  practical  experience,  the  result  would  have  been  woi'se 
than  the  typhus*  epidemic  of  1889.  Those  in  charge  of  the  v/ater works, 
acquainted  with  the  dangers  of  the  situation,  have  in  good  time  provided 
waterworks  at  the  Mueggelsee  (a  lake)  with  covered  filters  in  substitution 
for  the  Stralauer  Waterworks.  The  works  at  the  Mueggelsee  are  to 
commence  operation  on  the  Ist  of  July  of  this  year,  and  on  the  same  day 
the  Stralauer  Works  will  cease  to  be  used.  However,  there  are  doubts 
whether  one  can  do  without  the  Stralauer  Works.     Should  these  doubts 

^  See  foot  note,  page  449. 
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be  confirmed  the  case  would  occur  that  I  am  now  thinking  of.  I  do  'Ayi>>C. 
not  believe  that  if  there  were  now  again  danger  of  cholera  anyone  virould  On  Watcir 
have  the  courage  to  undertake  the  responsibihty  for  the  further  w^orking  choS»*!^^^oi* 
of  waterworks  situated  so  dangerously.  There  would  then  be  no  other  Koch, 
resource  but  to  take  in  place  of  the  Spree  water  a  less  daDgeroi)»  or, 
if  possible,  quite  innocuous  water,  and  in  such  a  case  there  would  be 
no  other  substitute  but  subsoil  water.  Fortunately  the  conditions 
necessary  to  enable  the  Stralauer  Waterworks  to  obtain  subsoil 
water  are  as  favourable  as  they  are  unfavourable  for  using  river  water. 
Previous  experiments  on  the  subsoil  in  the  neighbourhood  of  the 
waterworks  have  shown  that  at  a  depth  of  about  15  metres  there  is  a 
gravel  bed  of  great  extent  and  rich  in  water.  A  trial  boring  of  1*5 
metres  diameter  driven  into  this  gravel  layer  gave  for  a  considetttble 
period,  without  in  any  way  diminishing  its  copiousness,  daily  3,000  cubic 
metres  of  water.  This  water  was  found  to  contain  iron,  but  it  was  from 
experiments  with  the  water  from  this  boring  that  the  system  which  is  now 
used  to  eliminate  iron  from  subsoil  water  was  discovered.  It  can, 
therefore,  with  certainty  be  stated  that  this  water  can  be  freed  from  iron. 
If  the  stream  of  subsoil  water  in  this  territory  can  be  opened  u^  by  a 
sufficient  number  of  borings,  it  would  easily  supply  as  much  wate^  a^ 
can  be  dealt  with  by  the  Stralauer  Waterworks  with  their  arrartgements. 
In  order  that  water  may  be  freed  from  iron,  it  must  first  be  exposied  to 
the  air  and  then  be  again  filtered  in  order  to  remove  from  it  the  iron 
which  has  been  separated.  It  would  be,  therefore,  necessary  to  have  some 
arrangement  for  aeration.  It  would  not  be  necessary,  on  the  other  hand, 
to  have  any  special  arrangement  for  filtration,  for  the  process  of  filtration 
in  question  is*  quite  different  from  that  which  deprives  the  surface  water 
of  the  micro-organisms  contained  in  it.  The  fiaky  precipitate  of  hydratic 
oxide  of  iron  which  results  when  water  containing  iron  is  exposed  to  the 
air  is  easily  kept  back  by  thick  sand  or  by  gravel  even  at  a  very  high 
pace  of  filtration.  For  this  purpose  the  thiee  covered  filters  of  the  works 
would  be  completely  sufficient ;  the  open  filters  could  be  completely  aban- 
doned and  thus  disturbances  in  the  winter  would  in  future  be  avoided. 
I  think  that  I  have  therefore  shown  that  with  relatively  small  alterations 
these  works  which  now  give  a  water  of  doubtful  value  can  be  changed 
so  as  to  give  equal  quantities  of  quite  unexceptional  water. 

The  conditions  of  many  other  waterworks  known  to  me  are  similar  to 
those  ascertained  in  this  case,  and  they  might  be  improved  by  the 
adoption  of  the  same  principles. 


In  order  to  complete  the  discussion  of  the  relations  of  water 
filtration  to  cholera,  I  must  now,  after  thb  discusssion  of  filtration  as  it 
is  carried  out  in  the  great  waterworks,  shortly  consider  filtration,  as 
well  artificial  as  natural,  of  water  in  small  quantities. 

For  domestic  filtration,  t.e.,  for  the  use  of  a  family  or  of  one  house, 
there  are  small  filters  of  a  most  varied  construction  at  our  disposal.  Of 
these  there  are  not  many  which  can  keep  back  micro-organisms,  and 
therefore  infectious  matters,  from  the  water,  and  those  which  can  do  so, 
e,g.y  those  made  of  silicious  marl,  aluminous  clay,  asbestos  and  celluloid^ 
remain  only  a  few  days  impermeable  to  germs,  and  very  soon  fall  off 
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.App.  C.  as  regards  the  quantity  of  water  they  supply,  nnd  require  a  very  care- 
On  WateT  ^ul  handling.  I  am  not  aware  of  any  small  filters  which  suffice  for 
Kiiaration  or  practical  wants  for  any  length  of  time,  and  I  should  not  advise  depending 
Koch.  *           '  upon  small  filters  in  times  of  cholera. 

Far  better  are  the  results  of  natural  filtration.  Bain  water,  when  it 
sinks  into  the  ground,  and  ultimately  becomes  subsoil  water,  passes 
through  far  thicker  layers  and  with  far  less  rapidity  than  river  water 
when  passing  by  artificial  filtration  through  sand  filters.  If  the  soil  is 
only  sufficiently  granulated,  we  have  in  soil  filtration  a  much  more 
perfect  process  than  is  at  our  disposal  in  artificial  filtration.  As  a  rule 
the  soil  is  of  a  material  much  more  finely  granulated  than  the  com- 
paratively coarse  grained  sand  of  the  filter,  and  it  is  fair  to  expect  that 
the  subsoil  water,  after  passing  sufficiently  thick  layers  of  this  finely- 
granulated  soil,  will  be  either  very  poor  in  micro-organisms,  or  quite 
free  from  them.  This  is  confirmed  by  the  investigations  of  C.  Fraenkel, 
who  has  shown  that  subsoil  water,  even  in  a  soil  which  has  been  much 
and  for  a  long  period  contaminated,  as  in  the  case  in  Berlin,  is  quite  free 
from  germs.  In  other  places  the  same  results  have  followed  from 
investigations  made  on  this  point.  We  have,  therefore,  no  reason  to 
keep  out  of  consumption  the  subsoil  water,  which  can  be  found  nearly 
everywhere.  On  the  contrary,  we  cannot  find  a  better  filtered  water  and 
one  more  protected  against  infection.  The  only  difficulty  is  to  bring 
this  perfectly  purified  water  into  consumption  without  its  being  later  on 
again  contaminated  and  infected.  In  this  respect  great  errors  are  still 
most  inexplicably  made  everywhere. 

If  the  subsoil  water  is  raised  by  means  of  an  iron  conduit  pipe,  the 
possibility  of  contamination  is  avoided.  The  soil  is  so  close  to  the  pipe 
that  no  real  disturbance  of  the  filtering  layers  of  the  soil  are  produced  by  the 
boring.  All  liquids,  even  those  most  strongly  contaminated,  must  before 
reaching  the  depth  from  which  the  water  is  raised  pass  through  thick 
and  efficient  filtering  layers,  by  which  they  are  rendered  absolutely 
free  from  infectious  matters.  Especially  is  this  the  case  if  the  boring 
goes  through  an  upper  impermeable  layer  into  deeper  sand  or  gravel  layers 
containing  the  water.  Water  coming  from  such  depths  will  certiunly 
nearly  always  contain  some  iron,  but  this  is,  in  the  case  of  a  single  pump, 
as  also  in  the  case  of  large  filters,  no  reason  for  rejecting  the  water.  It 
will  only  be  necessary  to  free  the  water  from  iron  according  to  the 
methods  above  described,  i.e,,  by  exposure  to  air  and  filtration,  in  oi*der 
to  obtain  quite  excellent  water  in  no  way  inferior  to  the  best  spring  water. 
For  this  purpose  the  method  given  by  Piefke  is  to  be  recommended,  as  it 
has  proved  itself  to  be  excellent  at  Hamburg  in  the  case  of  a  number  o£ 
pumps  giving  water  containing  iron. 

The  most  rational  way  of  obtaining  subsoil  water  is  undoubtedly  by  the 
use  of  iron  pumps.  There  is,  it  is  true,  the  objection  against  it  that  the 
pumps  gradually  bring  up  less  and  less  water.  But  it  has  been  observed 
that  this  has  nearly  always  been  due  to  the  fact  that  the  metal  sieve  which 
is  intended  to  protect  the  pipe  at  the  lower  punctured  end  against  sand 
has  been  stopped  by  mud  and  l>ecome  encrustated.  Hut  it  will  be  easy 
to  find  a  means  of  avoiding  this  by  giving  such  a  construction  to  the 
lower  end  of  the  pipe  as  to  enable  the  metal  sieve  when  stopped  up  to  be 
removed  and  to  put  a  fresh  one  in  its  place. 

Iron  pumps  are  unfortunately  still  too  little  used.  Almost  everywhere 
the  subsoil  water  is  obtained  in  the  old-fashoned  but  most  irrational 
system  of  wells.  The  construction  of  the  well  is  such  that  fi'om  underneath. 
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i.e.y  from  the  subsoil  water,  if  the  bottom  of  the  well  is  deep  enough  and  App^c. 
is  in  a  good  filtering  soil,  only  good  filtered  water  can  come  into  the  On  Water 
well.  But  from  above  the  well  is  nearly  always  exposed  to  very  serious  ehSJra^byRx)f 
contamination.  Very  often  the  wells  are  quite  open  or  insufficjently  koch. 
covered;  but  even  if  they  are  covered  above  by  masonry,  or  by  iron 
plates,  nearly  always  in  the  uppermost  layers  of  the  soil  surrounding  the 
well,  which  in  summer  become  quite  dry  and  in  winter  arc  exposed  to 
the  frost,  there  are  cracks  and  fissures  which  allow  un filtered  water 
coming  from  these  unfiltered  layers  to  leak  into  the  well  Even  masonry 
or  cement  is,  when  subjected  to  these  influences,  so  cracked  and  fissured 
as  to  be  unable  to  prevent  the  water  flowing  from  the  surface  of  the  soil 
to  reach  the  well.  But  this  very  water  can  be  very  badly  contaminated, 
for  the  water  of  the  well  is  used  at  the  well  for  laundry  purposes  and  for 
the  cleansing  of  domestic  utensils.  Contaminated  in  this  way,  nnd 
possibly  infected,  it  finds  its  way  through  the  cracks  and  fissures  of  the 
covering  back  into  the  well.  Besides  the  wells  are  generally  situated 
in  the  lowest  part  of  a  district.  As  a  result  they  receive  the  filth  of  over- 
full dung-heaps,  gutters,  <&c. ;  and  often  the  rain  washes  towards  the 
well  filth  from  human  dwellings  even  if  situated  at  a  considerable 
distance.  The  fact  that  epidemics  having  their  source  in  well  water 
are  generally  observed  to  occur  nfter  a  heavy  rainfall  is  to  be  ascribed  to 
the  above  fact.  A  proof  that  even  cholera  infection  can  have  its  source 
in  a  well  contaminated  in  such  a  manner  is  to  be  found  in  the  case  of 
a  well  in  the  neighbourhood  of  Altona,  into  which  filth  had  been  allowed 
to  pass  from  the  surface.  As  to  this  case,  I  shall  have  to  report  in 
another  paper. 

Wells,  constructed  no  matter  how,  should  not  be  tolerated  in  future, 
if  they  are  exposed  to  contaminations  of  this  character,  even  if  there  is 
only  suspicion  that  such  contamination  might  take  place. 

It  will  certainly  not  be  easy  to  arrange  that  wells  already  in  existence, 
even  if  badly  constructed  and  dangerously  situated,  should  be  given  up ; 
but  that  is  not  always  necessary,  it  will  be  comparatively  easy  in  most 
cases  so  to  alter  the  construction  of  the  well  as  to  remove  all  danger  of 
contamination  from  above.  It  is  only  necessary  to  give  to  the  <vell  the 
same  protection,  or  approximately  the  same  protection,  against  contami- 
nating percolations  by  means  of  filtering  layers  of  soil  such  as  exist  in 
the  case  of  a  simple  pump.  To  achieve  this,  one  should  proceed  by 
filling  the  well  up  to  the  highest  water  point  with  gravel,  and  over  the 
gravel  with  sand  up  to  the  very  top.  Here  it  is  of  course  assumed  that 
the  well  is  already  provided  with  an  iron  pipe,  or,  if  this  is  not  the  case, 
that  it  will  be  provided  with  one  before  the  gravel  and  sand  are  put  in. 
In  this  way  the  well  is  turned  into  a  pump,  with  the  advantage  over 
other  ordinary  pumps  that  its  lower  end  dips  into  a  layer  which  gives 
no  res^i stance  to  the  subsoil  water.  If  it  is  proposed  to  keep  the  water- 
supply  of  the  well  quantitatively  intact  in  order  that,  for  instance,  for 
purposes  of  extinguishing  fires,  a  ceitain  quantity  of  water  should  be  at 
band,  there  should  then  be  erecte<l  above  the  highest  point  reached  by 
the  well  water  a  construction  of  masonry  or  of  iron  capable  of  lifting  the 
protectinpr  sand  covering.  But  the  last  should  never  be  less  than  two 
metres  deep.  It  is  also  to  be  recommended  that  the  pump  should  not 
be  erected  immediately  over  the  well,  but  some  distance  from  it,  and  that 
it  should  be  put  into  communication  with  the  well  by  a  lead  pipe.  This 
would  prevent  the  water  of  the  well,  which  when  used  for  washing  and 
other  domestic  purposes  becomes  foul,  from  leaking  into  the  soil 
around. 
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App^C.  Wells  protected  in  this  or  similar  methods,  by  good  filtering  lajen. 

On  Water  give  the  same  protection  against  the  infection  of  water  as  is  given  bj 

ObSeci^by^f.  *^®  ^^^^  filtration  of  the  great  waterworks.     In  fact  they  really  give  a 

Koch.  '  '  greater  protection,  for  they  are  not  exposed  to  the  many  disturbances 

in  the  process  of  filtration  referred  to  previously  and  are  also  not  affected 

by  frost. 

So  much  attention  is  now  being  given  to  perfecting  as  much  as 
possible  the  water-supply  of  the  great  waterworks,  that  it  is  important 
not  to  lose  sight  of  the  domestic  water-supply  by  pumps  and  wells.  By 
improving  the  wells  in  the  manner  explained  above,  the  spread  o£ 
cholera^  in  so  far  as  it  is  due  to  water,  can  be  restricted  to  a  great 
extent.     It  is  just  in  this  respect  that  a  great  deal  can  yet  be  done. 
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